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INTRODUCTION 
Information science is the science and practice dealing with the 
effective collection, storage, retrieval and use of information. It is concerned 
with recordable information and knowledge, the technologies and related 
services that facilitate their management and use. More specifically, 
information science is a field of professional practice and scientific inquiry 
addressing the effective communication of information and information 
objects, particularly knowledge records among humans in the context of social, 
organizational and individual needs and use of information. 
Information science is an interdisciplinary science that investigates the 
properties and behaviour of information. The forces that govern the flow and 
use of information, and the techniques, both manual and mechanical, of 
processing information for optimal storage, retrieval and dissemination. 
Information science has both, a pure science component, which enquiries into 
the subject without regard to its application; and an applied science component, 
which develops services and products. 
The exponential growth of information production and the availability 
of data from dissimilar sources have converted their exploration and analysis-
for the purpose of identify trends and patterns in an attempt to describe, 
characterize and visualize the information, production and consumption 
processes in a given area of knowledge. 
In the present age, no single library can afford to acquire each and ever\' 
document because of the ever growing number of bibliographic units like 
books, periodicals, corresponding increase in the size of library materials, 
increasing cost of journals, number of catalogue cards, and changes in search 
strategy and so on. 
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1. SCIENTOMETRICS 
ll is a generic term for a system of knowledge which endeavours to 
study the scientific and technological system using a variety of approaches 
within the area of science and technology studies. The term scientometrics is 
originated as a Russian term for the application of quantitative methods to the 
history of science, but its scope and objectives have widened considerably. 
Scientometrics is a wide ranging field with vague boundaries. It is the study of 
science mainly through bibliometric techniques has been evolved from 
bibliometrics. It is a field of study that has taken on new vitality and 
dimensions in the field of bibliometrics during the recent year. 
It aims at the advancement of knowledge on the development of science 
and technology in relation to societal and policy questions. Generally, 
scientometric research is both problem-oriented as well as basic in nature. It is 
also interdisciplinary, using methods from the natural as well as the social and 
behavioural sciences. Furthermore, important aspects of scientometric research 
can be seen as information science, in the sense that parts of scientometrics 
involve sophisticated data handling and data-base building activities. 
1.1 MEANING AND DEFINITION OF SCIENTOMETRICS 
Scientometrics is the science of measuring and analyzing science. In 
practice, scientometrics is often done using bibliometrics which is a 
measurement of the impact of (scientific) publications. Modern scientometrics 
is mostly based on the work of Derek J. de Solla Price and Eugene Garfield. 
The latter founded the Institute for Scientific Information which is heavily used 
in scientometric analysis. 
The method of scientometric research includes qualitative, quantitative 
and computational approaches. Its related fields are the history of science and 
technology, philosophy of science and sociology of scientific knowledge. 
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There are a number of the terms, but the prominent ones are as follows; 
1) Nalimov and Mulchenko(1969): 
"a sub field which applies quantitative method to the study of science as an 
information process." 
2) Beck (1978): 
"Scientometrics is the quantitative evaluation and inter-
comparison of scientific activity, productivity and progress". 
3) Bookstein (1995): 
"the science of measuring science". 
4) Tague-Sutcliffe (1992): 
"Scientometrics is the study of the quantitative aspects of science as 
a discipline or economic activity. It is part of sociology of science and 
has application to science policy making. It involves quantitative studies 
of scientific activities, including among others, publications and so 
overlaps bibliometrics to some extents". 
1.2 GENESIS OF THE TERM SCIENTOMETRICS 
In U.S, the beginning of "Information Science' were marked in the 
1950's by the migration of a number of natural scientists, behavioural 
scientists, computer scientists and applied mathematicians into problem areas 
in the information field. But it is said that in the recent past, the bulk of the 
contributions influencing the body of 'Information Science' seen to have 
stemmed from mathematical and statistical sciences. Perhaps the founders of 
information Science' have applied the name in the belief that they are talking 
of a body of knowledge capable, in some degree, of quantitative analysis. One 
of the basic and uncontested beliefs in sciences studies is the assumption that 
scientific progress is a cumulative growth of knowledge. 
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The clear truth is that the phenomena of exponential growth of scientific 
literature on 'Information Science' encouraged quantitative and qualitative 
studies. The outcome of such efforts is the emergence of the new science, 
whose prime emphasis is the application of the mathematical and statistical 
models and methods. Analysis of published literature can be done by numerous 
methods. Broadly, they can be grouped into qualitative and quantitative 
methods. The qualitative methods are based on application of value systems 
and standards as found in 'Humanities'. The quantitative methods, on the other 
hand, are based on 'application of numerical and experimental methods as 
found in the Sciences.' The quantitative method provides critical comparison 
and has the ability to cover regularities and patterns in behaviour. This science 
is being referred to as 'Bibliometrics/Scientometrics/Informetrics. The subject 
has gained significance for the simple reason that it is not m.erely a theoretical 
discipline, but has extensive applications. It is used to identify the patterns of 
publication, authorship, citations and behaviour of a subject over a period of 
time or at a given time and thereby offering insights into the dynamics of the 
area under study. This area of study, emerging as a principal contributor to the 
development of'Information Science' as an interdisciplinary field, warrants an 
investigation as to the evolution of its concept, meanings and applications. 
The pre-1950s literature has evidences of the key contributions to the 
fundamental concepts, and coinage of the term 'Statistical Bibliography', that 
later changed to 'Bibliometrics'. The post-1950s work in the field has seen the 
emergence of a 'Science of Science', largely based on contributions of Derek 
Price and the citation indexes of Eugene Garfield. The development began in 
the sixties, when a hindrance effect of a number of parameters characterizing 
the state of science became apparent and in the course of this development 
several terms including Statistical Bibliography, Librametry, Bibliometrics, 
Scientometrics, Informetrics and webometrics/ cybermetrics were brought into 
usage. The evolution, scope and definitions of these terms go to emphasize the 
progress and the significance of quantitative techniques and their contribution 
to the field of 'Information Science'. 
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The term Scientometrics was suggested by two Russians named V. 
Nalimov and Z. Mulchenko in their book entitled "Scientometrics; the 
investigation of Science" as development of information process in 
1969. According to them, Scientometrics is a complex of quantitative methods 
which are used to investigate the process of science. In 1978, a new journal 
with the name Scientometrics has been published by Tibor Braun in Hungary. 
There has been a high interest all around the world for the term after this 
dedicated journal publication. Bellis, (2009) used the phrase institutionalization 
of Scientometrics for the foundation of the journal. The recognition and 
application of the discipline continued to widen by the foundation of 
International Society for Scientometrics and Informetrics (ISSI) in 1993. 
By its nature, the literature of science and technology is the focus of 
Scientometrics as a field. Van Raan (1997) also emphasized the quantitative 
study of science and technology while defining the term. Similarly, Wilson 
(1999) stated that all quantitative aspects of science of science, communication 
in science and science policy are in the content of Scientometrics. Finally, he 
broadened the definition as quantitative study of people, groups, matters and 
phenomena in science and their relationships. 
The content and coverage of Scientometrics and Bibliometrics have 
been thought as similar or overlapped by some of the authors. As an example, 
Tague-Sutcliffe (1992) claimed that they were overlapped since they both 
involve publication's quantitative studies. Wilson (1999) differentiated the 
terms in terms of their focus points. He restricted Bibliometric's focus area 
with literature of science and scholarship whereas; Scientometrics has a wider 
range of focus dimensions such as researcher's practices, socio-organizational 
structures, management, policy, national economy. Vinkler (2010) also stated 
that Scientometrics could be a source of data and indicator for science policy 
for each 8 hierarchical level such as performance monitoring, research priority 
selection, science-society or science-economics and relation studies. 
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1.3 OTHER ANALOGOUS TERMS 
The term bibliometrics is analogous to Librametrics, Scientometrics, 
Informetrics and to some other well established sub disciplines like 
Econometrics, Psychometrics, Biometrics etc, where mathematical and 
statistical calculus have been systematically applied to study and solve 
problems in their respective fields. The terms are discussed as: 
Fig. No. 1 
1.3.1 Bibliometrics 
Bibliometrics is that branch of science which studies the behaviour of 
information. The term bibliometrics has a very recent origin. It is just one of 
the many sciences whose name ends with metrics. Many scientists have used 
the term under different names, but the concepts were more or less 
supplementary and complementary to each other with some broader and 
narrower extension of human ideas. 
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We can also say that "Bibliometrics is that branch of information theory 
that attempts to analyze quantitatively the properties and behaviour of recorded 
knowledge. It has been defined by different people as: 
(1) Raising (1962): 
"The assembling and interpretation of statistics relating to books and 
periodicals - use of books and journals and to ascertain in many local 
situations the general use of books and journals." 
(ii) Pritchard (1968): 
"Application of mathematical methods to books and other media of 
communication". 
(iii) Hawkins (1977): 
"The quantitative analysis of the bibliographic features of a body of 
literature." 
(iv) Sengupta (1985): 
"Organization, classification and quantitative evaluation of publication 
pattern of all micro and macro communication along with their authorship by 
mathematical and statistical calculus." 
1.3.2 Librametrics 
In most cases, the observation relating to library work and services 
ultimately involved 'large numbers.' Handling these numbers or observation 
became an important managerial activity. For effective handling the laws of 
statistical calculus were being applied. Such studies in the course of time 
' needed a name also. Dr. S. R. Ranganathan coined the term 'Librametry' in 
1948. Under this term he suggested using of mathematical and statistical 
methods for analyzing library activities and library resources. But this term did 
not take the place in Library Science and was forgotten for many years. Later it 
was called as "Librametrics." 
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1.3.3 Informetrics 
The term was first used by Nacke in 1979. It was the newest term when 
compared to Scientometrics and BibHometrics. Although it was perceived as a 
general term for Scientometrics and Bibliometrics to some extent, it was 
defined as a new term by some authors. 
Nacke used the phrases like information science, mathematical methods 
and information retrieval theory while defining Informetrics. Egghe & 
Rousseau (1990) titled their book as 'Informetrics: Quantitative Methods in 
Library, Documentation and Information Science'. According to them, 
"Informetrics is also a quantitative study but deals with library, 
documentation and information science". Later, Tague-Sutcliffe, (1992) also 
mentioned the quantitative aspect of information in his definition of 
Informetrics. According to him, the information might be any type, it means it 
does not have to be bibliographies or records. Quantitative aspect of 
information might also be in any group, it cannot be restricted with group of 
scientists. The term contains not only scholarly publications but also non-
scholarly communities. Hood & Wilson (2001) stated that Informetrics may 
include Scientometrics and Bibliometrics. Besides, they defined the 
Informetrics as "quantitative study of collections of moderate-sized units of 
potentially informative text, directed to the scientific understanding of 
informing processes at the social level". 
1.3.4 Webometrics or Cybermetrics 
In 1997, just after two years later than first web based metric 
introduced, a new metric called Webometrics was coined by Almind & 
Ingwersen. They described the term as "study of all network-based 
communications including World Wide Web by the help of Informetrics 
methods". According to Bjornebom (2004) Webometrics is the, "study of the 
quantitative aspects of the construction and use of information resources, 
structures and technologies on the Web drawing on Bibliometrics and 
Informetrics approaches." He also put the Webometrics on the focal point of 
all other related terms. Additionally, Webometrics was defined as a subfield of 
Informetrics by Bar-Ilan( 2008). Thelwall (2008) expressed it as analysis of 
link and web citations, evaluation of search engines and descriptive studies of 
the web. According to Bjornebom (2004), Cybermetrics covers the term 
Webometrics. While Webometrics studies on the Web, Cybermetrics deals 
with whole internet. 
1.4 SCIENTOMETRICS- ITS SCOPE AND PURPOSE 
1.4.1 Scope 
Scientometrics is concerned with the quantitative features and 
characteristics of science. Here the emphasis is placed on investigations in 
which the development and mechanism of science are studied by statistical 
mathematical methods. It involves studies in: 
> Sociology of science 
> History of science 
> Growth of science and scientific institutions 
> Behaviour of science and scientists 
> Science policy and decision making 
The scope of Scientometrics includes studying of relationship within a 
literature or describing a literature. Typically these descriptions focus on 
consistent patterns involving Authors, Monographs, Journals, Subject, 
Language and Forms. Scientometric studies fall mainly into two broad groups: 
a) Descriptive Studies 
Those describing the characteristics or feature of literature. 
b) Behavioural Studies 
Those examining the relationship formed between components of a 
literature. The techniques of Scientometrics are simple to complex in nature. 
The basic units are all facts of written communication, such as primary and 
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second periodicals articles, books, monographs and other media of 
communication. 
I 
1.4,2 Purpose 
The principal aim of Scientometrics is to determine the state and 
prospect of a subject and its further development. Several Scientometric 
indicators are used for this purpose, and one of the most significant indicators 
is the number of publications. Its changes over time are usually considered as a 
measure of research topicality in a given field. 
The main purpose of Scientometric study is: 
> Ranking of authors 
> Geographical scattering of items 
> Chronological study 
> To find out the relative use of different languages 
> To study the use pattern of different forms of documents 
> Ranking of periodicals. 
Other purposes: 
> To identify research trends and growth of knowledge. 
> To forecast past, present and future publishing forecast. 
> To adopt an accurate weeding and stacking policy. 
> To formulate an accurate need based acquisition policy within 
the limited budgeting provision; and 
> To develop norms of standardization. 
1.5 BIBLIOMETRICS TECHNIQUES 
The study of science mainly through bibliometric techniques is now 
called Scientometrics. It has evolved from Bibliometrics. Scientometrics uses 
bibliometrics measurement for evaluation of factors like scientific progress, 
levels of scientific development, social relevance and impact of the application 
of science and technology on society. 
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1.5.1 Bibliometrics 
Bibliometrics is still considered as one of the most fascinating field of 
study among the library and information scientists. The study is popular 
because it helps to improve scientific documentation, information and 
communication activities by quantitative analysis of library collections and 
services.The word bibliometrics is a combination of two words i.e. Biblio and 
Metric, Biblio is derived from Latin/Greek word "Biblion" means "Books." On 
the other hand Metrics is derived either from "Metricus" (in Latin) or 
"Metricos" (in Greek). The meaning of this word Metrics is measurement. In 
other words Metrics is the Science of meter (measurement). 
F.J.Cole and Nellie mainly studied the functions of interest and 
I distribution and literature among countries. This kind of study was named as 
"Statistical analysis of literature." In 1923 Hulme introduced the term 
•'Statistical bibliography." In 1927 the first recorded study of citation data was 
brought out by Gross and Gross. But finally in 1969, Alan Pritchard is actually 
credited of introducing the term "Bibliometrics" to replace the earlier word 
•"Statistical bibliography" used for the same concept. This term was coined by 
the Pritchard in his paper "Statistical bibliography or Bibliometrics." 
1.5.2 Bibliometric Laws 
Bibliometric laws are statistical expressions which seek to describe the 
working of science by mathematical means. These laws are useful in 
understanding some of the information phenomena and may help in planning 
many of the library activities, as they indicate certain basic patterns and 
relationships governing information item and activities. The study mostly 
relates to quantification of items and their pattern of distribution. Hyperbolic 
distribution and exponential growth are the prominent trends underlying 
information and document phenomena. The studies throw the light on the 
pattern of growth of literature productivity and influence of author's 
interrelationship among different branches of knowledge, distribution of terms 
11 
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in information storage and retrieval pattern of collection build up, their use and 
the like. 
The three fundamental laws which laid the formation of bibliometrics are: 
i. Lotka's Inverse Square Law of Scientific Productivity (1926) 
ii. Bradford's law of Scattering(1934); and 
iii. Zipf s Law of Word Occurrence (1933) 
1.5.2.1 Lotka's Law (1926): 
In 1926, Alfred J. Lotka proposed his Inverse Square Law correlating 
contributors of scientific papers to their number of contributions. His law 
provided fundamental theoretical base for bibliometric studies involving 
authorships. He was interested in determining "the part which men of different 
caliber contribute to the progress of science." For this, he checked the 
decennial index of 'Chemical Abstracts' 1907-1916 and counted the number of 
names against which appeared 1, 2, 3, etc, entries. He tabulated the data for 6, 
891 names, beginning with letter 'A' and 'B' . Lotka then plotted the graph on a 
logarithmic scale, the number of authors against the number of contributions 
made by each author and he found that in each case the points were closely 
scattered about a straight line, having a slope of approximately two to one. On 
the basis of these data, Lotka deduced a general equation, for the relation 
between the frequency 'y' of persons making yS contributions as follows: 
X " y= constant 
In the case examined it is found that the number of persons making 2 
contributions is about one- fourth of those making one contribution, the 
number making 'n' contributions about 1/n of those making one and the 
proportion of all contributions is about 60 percent. 
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In other words, for every 100 authors contributing one article, 25 will 
contribute two articles, about 11 will contribute 3 articles and 6 will contribute 
4 articles and so on. 
TABLE-1.5.2.1 
RANKING OF AUTHORS 
No. of Authors 
100 
25 
11 
6 
4 
No. of Articles 
1 
2 
3 
4 
5 
00/2^=25 authors 
100/3^= 11 authors 
100/4^= 6 authors 
100/5M authors 
2 articles 
3 articles 
4 articles 
5 articles 
Though, the law was based on the study of chemistry and physics 
literature, later it has generated much interest and attracted the attention of 
researchers and it has been applied and tested in many other fields. 
1.5.2.2 Bradford's Law (1934): 
Bradford examined two bibliographies prepared in the Science Library 
(Britain) on Applied Geophysics (1928-31) and Lubrication (1931-32). In his 
classic paper "Sources on Information on Specific Subjects," which is the first 
paper published on observations on scattering, he prepared lists of journals 
arranged by decreasing order of source items contributed by the journals to the 
bibliographies. He noticed that in each subject there were a few very 
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productive sources, large number of sources which were moderately productive 
and still a large number of sources of constantly diminishing productivity. 
In the list of periodicals ranked by diminishing productivity, Bradford 
identified three groups of periodicals that produced approximately the same 
number of articles on the subject, but the number of periodicals in these three 
equiproductive zones increased by a constant factor. Based on this, he stated 
his law as follows: "If scientific periodicals are arranged in order of decreasing 
productivity of articles on a given subject that may be divided into a nucleus of 
periodicals more particularly devoted to the subject and several groups or 
zones containing the same number of articles as the nucleus when the number 
of periodicals in the nucleus and succeeding zones will be as: 
1: n: n 
(where n = muhiplier) 
Bradford also plotted graphs of the cumulative number of source items 
R (n) versus the logarithm of the cumulative number of journals (log n). 
X2 X3 
Such a graph is sometimesjedisti as B'radford bibliograph. The graph 
begins as a rising curve API and then continues as a straight line. The rising 
part of the graph represents the nucleus of highly productive journals. The 
point pi, p2 and p3 on the bibliography are the boundaries are three 
equiproductive zones in which the same number of articles as the nucleus 
(represented by OYI =yly2= y2y3) derived from an increasingly larger number 
ofjournals. 
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1.5.2.2.1 Applications of Bradford's law: 
The statistical regularities pointed out by Bradford's law provides an 
objective means of determining zones of relative richness or value to a given 
kind of library collection. This has implications to the acquisition process in a 
library. A library can safely stock the journals which belong to the core or 
nuclear zone. It is advisable to extend the purchase list to the next zones till the 
budget limit permits. If at all the budget is elastic, a point will be reached at 
which it would be desirable to obtain copies of articles in the journals on 
demand rather than subscribing to the journal. 
While preparing bibliographies we are faced with the problems of 
coverage, the journals that are to be scanned etc. But Bradford's distribution 
can be fruitfully used to estimate the total size of a bibliography and the 
periodicals that should necessarily be included in the list of items to be 
covered. Naturally the law is applied to study not only the scattering Q{ 
publications, but in other sphere of activity also. 
1.5.2.3 Zipf s Law (1933): 
Zipf developed and extended an empirical law, as observed by Estoup, 
governing a relation between the rank of a word and the frequency of its 
appearance in a long text. If 'r' is the rank of a word and ' f is its frequency, 
then mathematically Zipf s law can be stated as follows: 
rf= c, where 'c' is a constant. 
His law stated that in "a long textual matter if words are arranged in 
their decreasing order frequency, then the rank of any given word of the 
text will be immensely proportional to the frequency of occurrence of the 
word." 
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Word 
the 
of 
terms 
to 
and 
Rank (r) 
1 
2 
3 
4 
5 
TABLE-1.5.2.3 
Frequency (f) 
245 
136 
98 
81 
65 
Products (c) 
245 
272 
294 
324 
325 
The above table shows distribution of words inversely proportional to 
the frequency of occurrence of the word. Zipf suggested that the law was one 
of 'least effort' i.e. the most used words are those with the least amount of 
length of cost in use of transmission. 
1.5.2.4 OTHER LAWS 
i) Price's Square Root Law of Scientiflc Productivity: 
This law states that "half of the scientific papers are contributed by ihe 
square root of the total number of scientific authors". In other words, N''^ 
yielded a fraction Vi of the items. This law is sometimes called as 'Rousseau's 
law'. 
ii) Garfield's Law of Concentration: 
Garfield talked about the number of journals involved in publishing the 
literature of a single field.He did not say anything about how many the journals 
in one field might overlap with other fields. In fact, there is a significant degree 
of overlap. 
The law states that "a basic concentration of journals is the common 
core or nucleus of all fields." In other words, the tail of the literature of one 
discipline consists, in a large part, of the cores of the literature of other 
discipline. So large is the overlap among disciplines. 
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iii) Sengupta's Law of Bibliometrics: 
This is basically an extension of the Bradford's law. Sengupta (1973) 
states that "during phases of rapid growth of knowledge in a scientific 
discipline, articles of interest to that discipline appear in increasing number of 
periodicals distant from that field". Mathematically Sengupta's law stands in 
the following form: 
f(x+y) =a+b log (x+y) 
Where f(x+y) is the cumulative number of references as contained in the 
first (x+y) most productive journals, x indicate number of journals in the same 
discipline and y stands for number of journals of journals of unrelated 
discipline (y>x) and a and b are two constants. 
1.6 APPLICATIONS OF BIBLIOMETRICS: 
The techniques of bibliometrics have extensive applications equally in 
sociological studies of science, information management. Librarianship, 
history of science including science policy, study of science and scientists and 
also in different branches of social sciences. 
Some of the areas where bibliometrics techniques can be used are: 
i. To identify research trends and growth of knowledge, 
ii. To estimate comprehensiveness of secondary periodicals, 
iii. To identify users of different subjects. 
iv. To identify authorship and its trends in documents on various subjects. 
V. To measure the usefulness of adhoc and retrospective SDI services, 
vi. To forecast present and future publishing trends, 
vii. To develop experimental models correlating existing ones, 
viii. To identify core periodicals in different disciplines, 
ix. To formulate an accurate need based acquisition policy within the 
limited budgetary provision, 
x. To adopt an accurate weeding and stacking policy, 
xi. To initiate effective multi- level network system. 
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xii. To study obsolescence and dispersion of scientific literature, 
xiii. To predict productivity of publishers, individual authors, organizations. 
country or that of an entire discipline, 
xiv. To design automatic language processing for auto indexing and 
abstracting , and auto classification; and 
XV. To develop norms for standardization. 
1.7 LIMITATIONS OF BIBLIOMETRIC LAWS 
Though most of the studies tend to support the Bradford distribution, 
some other researchers could not get satisfactory results. Gross (1967) found 
that the scatter of research papers among physics journals deviated from that 
predicted by Bradford's law.' Chonez (1974) tested a large number of 
different areas and found that the law applied in a very small proportion of 
them.^ Out of fifty bibliographies, he found that only six followed the law. 
Therefore, he calls the law pseudo-scientific. However, much of the deviation 
is attributed to the problems of initial data collection. 
In the case of Lotka's law it is found to fit in most cases. However, the 
value of the index "n' was found to vary for different groups of scientists. 
Another problem with Lotka's law is that it totally ignores the potential authors 
who have not produced any publication so far. 
1.8 CONCLUSION 
The principal aim of 'Scientometrics' is to determine the state and 
prospects of a subject and its further development. Several scientometrics 
indicators are used for this purpose and one of the most significant indicators is 
the number of publication. Its changes over time are usually considered as a 
measure of research topicality in a given field. These indicators are on the way 
to become standard tools of evaluation and analysis in research management of 
science policy making. A considerable attention has been paid in recent years 
to ways to measure scientific information, which may be used for the control of 
science development in two ways- practical and strategic. 
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The practical way includes search of information to users. As far as the 
strategic use of information is concerned it implies the monitoring of science 
development and the analysis of the changing structure of science. 
The historical account confirms that the contemporary approaches in 
'Scientometrics' are marked by extensive use of quantitative and qualitative 
techniques. In recent years, such quantitative methods are being extensive!} 
used for studying the structure of literature. These techniques have been 
helpful in enabling the mapping of disciplines as also a study of any transition 
in the structure and composition of a discipline. In fact, in the last one decade a 
number of tools, techniques and indices for this purpose have been developed 
and applied to various areas. 
It has attained significance in recent years, because of its practical 
applications in the evaluations of library operations and services as a statistical 
technique. It has extensive applications in library and information field in 
identifying the research trends in a subject, trends in authorship and 
collaboration in research, author productivity, core journals and scattering of 
literature. It is also useful in libraries in formulating need based collection 
development policy, weeding and stacking policy and science policy studies. 
Bibliometric studies provide objective data to information managers to take 
timely decisions. 
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INTRODUCTION 
Pain is the way our body lets us know there is something wrong. It is the 
defense mechanism the body uses to assure the treatment for the root cause of 
the pain. Pain is not a disease or an injury, but is a symptom of a disease, 
illness or injury. Once the disease, illness or injury is diagnosed, pain becomes 
the hindrance in recovery. A body experiencing pain can't recover to the best 
of its ability. Anesthesia is a way to control pain during a surgery or procedure 
by using medicine called anesthetics. It can help to control breathing, blood 
pressure, blood flow, and heart rate and rhythm. It may be used to relax the 
patient, block pain, make sleepy or forgetful and make the patient unconscious 
of his surgery. 
Traditionally, anesthesia or anaesthesia means the condition of having 
sensation including the feeling of pain blocked or temporarily taken away. It is 
a pharmacologically induced and reversible state of amnesia, analgesia, loss of 
responsiveness , loss of skeletal muscle reflexes or decreased fight-or-flight 
response, or all these simultaneously. This allows patients to undergo surgery 
and other procedures without the distress and pain they would otherwise 
experience. An alternative definition is a reversible lack of awareness, 
including a total lack of awareness or a lack of awareness of a part of the body 
such as a spinal anesthesia. 
During the process of Anesthesia, the anesthesiologist or nurse 
anesthetist will watch over the patient and make sure that heart, lungs and 
kidneys are functioning properly. Initially, an IV may be placed in the arm or 
hand of patient to deliver medications. Then, the patient will be given 
medications that will make him fall asleep. Thus, the patient will not be aware 
of anything until he/ she will wake up at the end of the operation. Anesthesia 
specialist may put a tube into the air pipe which connected to a respirator. This 
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will allow the patient to receive adequate oxygen as well as anesthetic gases 
that will help the patient to keep him asleep. 
2. ANESTHESIA FOR VETERINARY 
Veterinary anesthesia is anesthesia performed on animals (excluding 
humans) by a veterinarian. Anesthesia is used for a wider range of 
circumstances in animals than in humans because of animal's unwillingness to 
cooperate with certain diagnostic or therapeutic procedures. Veterinary 
anesthesia includes anesthesia of the major species like dogs, cats, horses, 
cattle, sheep, and goats, as well as all other animals requiring veterinary care 
such as birds, pocket pets, and wildlife. Much of the equipment and drugs 
utilized by veterinary anesthetists is similar or identical to that used in 
anesthesia for human patients. There are vast differences in the physiology of 
different animal species, which may influence the choice of anesthetic agents 
and delivery systems in organisms. 
For many wild animals, anesthetic drugs must often be delivered from a 
distance by means of remote projector systems before the animal can even be 
approached. Large domestic livestock can often be anesthetized for certain 
types of surgery in the standing position using only local anesthetics and 
sedative drugs. 
Fig. 2 
Methods of giving anesthesia to animals 
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Anesthesia is required for many surgical procedures which require the 
patient to be immobile, unaware and without pain. In addition, certain 
diagnostic procedures require anesthesia, notably stomach or 
airway endoscopy, bone marrow sampling, and occasionally ultrasound. 
Aggressive animals may require anesthesia in order to handle and perform a 
physical exam or obtain blood for testing. Exotic animals frequently require 
anesthesia for simple procedures such as taking a radiograph or catheter 
placement, due to lack of domesticity. Animals may require anesthesia for 
therapeutic procedure such as injection into a mass, or removing fluid from the 
eye to treat glaucoma. 
In addition to anesthesia, analgesia is often managed by 
anesthesiologists or is included in the considerations for anesthesia. 
2.1 HISTORY OF ANESTHESIA 
Pain, which is a useful warning signal designed to keep living 
organisms from damaging themselves too badly, becomes useless agony when 
operations must be performed. Attempts to control pain were many. The use of 
alcohol or some form of what came to be called hypnotism was old. 
Acupuncture was used in the Orient. The new chemistry also contributed 
nitrous oxide, which when inhaled, served to suppress the sensation of pain. 
In surgical operations, pain would be intolerable if not controlled. Throughout 
history, there have been numerous attempts of controlling and eliminating pain. 
The Chinese developed acupuncture. The Greeks and Romans used alcohol to 
not only cleanse the body but also encouraged the patient to drink the alcohol 
to the point of oblivion. Crawford W. Long, an American doctor, became the 
first doctor to use the ether during a surgery in 1824 to remove a tumor. It was 
not until an American dentist, William Thomas Green Morton, used ether to 
remove a tooth and the results were publicized that the use of ether during 
surgical procedures became common. 
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Alcohol and opium were used at times, as well as mandragora and some 
other herbs, which worked a little, but not terribly well. In large doses they also 
had secondary problems and might make the patient throw up and if 
sufficiently sedated, possibly inhale some of the vomit, causing a kind of 
pneumonia called aspiration pneumonitis. Ether had also problems too at 
heavy doses. This type of painkiller had no name until Oliver Wendell Holmes, 
an American physician and poet, proposed in a letter written in 1846, the pain 
-killer be named "anaesthesia." He chose this from the Greek word 
"anaisthesia" meaning "lack of sensation or feeling." The word became 
popular, and was included in the 'Oxford English Dictionary' as "anesthesia" 
in 1847. In 1848, the adjective "anesthetic" was added. It must be noted that 
the word "anaesthesia" was originally entered in Bailey's 'Universal 
Etymological English Dictionary' in 1721. However, it was the letter written 
by Oliver Wendell Holmes that gave "anaesthesia" a popular usage. 
Anesthesia is recognized as a major American contribution to medicine. 
The first anesthetics were given to ameliorate the pain associated with dental 
extractions and minor surgery. As the complementary fields of surgery and 
anesthesiology matured together, new skills were required of the 
anesthesiologist, including expertise in resuscitation, fluid replacement, airway 
management, oxygen transport, operative stress reduction and postoperative 
pain control. 
Anesthesiology is to relate in detail the events surrounding the 1846 
public demonstration of ether anesthesia by Morton. An American dentist, 
William Thomas Green Morton (1819-1868), used ether on a patient in 
September 1846 while extracting a tooth. The patient told about the experience 
to a newspaper and Morton was urged to demonstrate the use of ether during 
an operation at the Massachusetts General Hospital. It was this demonstration 
that effectively introduced the practice into medicine, so that Morton usually 
gets credit for the discovery of this method of suppressing pain during the 
dental process. 
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This event represents the starting point from which anesthesiology 
emerged as a speciaHty. Since 1846, there has been enormous progress and 
changes in the specialty of medicine that has become known as 
'Anesthesiology', and these changes often have occurred in small, incremental 
steps that are hardly noteworthy on their own. Most operations in the modem 
operating room could have been performed before the great progress in 
anesthetic practice. In 1931 there were already enough specialists on hand to 
form the American Society of Anesthetists, and in 1937 the American Board of 
Anesthesiology began to certify specialists. 
The introduction of tubocurarine, with the accompanying need for 
control of pulmonary ventilation during and after operation; and the 
organization of post anesthesia recovery rooms provided further breadth for the 
fledgling specialty. By 1950 activities of anesthesiologists began to spread 
beyond the confines of the operating room. For more than 100 years after the 
introduction of ether surgeons dominated the operating room. Operating teams 
evolved consisting of several surgeons, anesthetists, and highly competent 
nurses. The development of new agents, adjuvant, equipment and techniques 
had changed anesthesia into a discipline beyond the training of surgeons who 
had formerly supervised technicians or had given the anesthetics themselves. 
Therefore most surgeons readily welcomed physician anesthetists as full 
partners in the surgical team. 
Over the past decades, anesthesiology has emerged as a clearly defined 
specialty recognized and respected throughout the country. In every medical 
school anesthesiology functions mostly as an autonomous academic 
department and in some as a division of surgery. 
2.2 ANESTHESIOLOGIST 
The principal tasks of the anesthesiologist are to provide relief from 
pain for patient during operation and optimal operative conditions for 
surgeons, both in the safest possible manner. To do this, the anesthesiologist 
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must be a competent physician and a clinical pharmacologist, with a broad 
knowledge of surgery and the ability to utilize and interpret correctly a variety 
of monitoring devices. 
Anesthesiologists must combine knowledge of the patient's disease, the 
drugs taken, the demands of the operation, and the patient's concerns to arrive 
at a proper choice of agent and technique. Blood pressure via direct or indirect 
recording, heart and breath sounds, blood gas analysis, central venous pressure, 
body temperature, and pulmonary wedge pressure commonly are measured 
during anesthesia and an electrocardiogram recorded, sometimes an 
electroencephalogram as well. Fluid replacement during operation is 
supervised by the anesthesiologist. Anesthesiologists spend more time in the 
operating room than any other group of physicians. 
2.3 STAGES OF ANESTHESIA 
In 1937 Arthur Ernest Guedel described four stages of anesthesia which 
is known as Guedel classification. Despite newer anesthetic agents and 
delivery techniques, which have led to more rapid onset and recovery from 
anesthesia, with greater safety margins, the principles remain same. 
Stage 1: Stage 1 anesthesia, also known as the "induction", is the period 
between the initial administration of the induction agents and loss of 
consciousness. During this stage, the patient progresses from analgesia without 
amnesia to analgesia with amnesia. Patients can carry on a conversation at this 
time. 
Stage 2: Stage 2 anesthesia, also known as the "excitement stage", is the 
period following loss of consciousness and marked by excited and delirious 
activity. During this stage, respirations and heart rate may become irregular. In 
addition, there may be uncontrolled movements, vomiting, breath holding, and 
papillary dilation. Since the combination of spastic movements, vomiting, and 
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irregular respirations may lead to airway compromise, rapidly acting drugs are 
used to minimize time in this stage and reach stage 3 as fast as possible. 
Stage 3: Stage 3, also known as "surgical anesthesia". During this stage, 
the skeletal muscles relax, vomiting stops, and respiratory depression occurs. 
Eye movements slow, and then stop, the patient is unconscious and ready for 
surgery. It has been divided into 4 planes: 
1. Eyes initially rolling, then becoming fixed. 
2. Loss of corneal and laryngeal reflexes. 
3. Pupils dilate and loss of light reflex. 
4. Intercostal paralysis, shallow abdominal respiration. 
Stage 4: Stage 4 anesthesia, also known as "overdose", is the stage where 
too much medication has been given relative to the amount of surgical 
stimulation and the patient has severe brain stem or modularly depression. This 
results in a cessation of respiration and potential cardiovascular collapse. This 
stage is lethal without cardiovascular and respiratory support. 
2.4 TYPES OF ANESTHESIA 
Depending on the operation and our wishes. Anesthesia can be of three 
types: 
2.4.1 Regional Anesthesia 
It is applied to the body surfaces and injected about nerves are used 
primarily to prevent pain during surgical procedures. They are also used in the 
treatment of pain associated with trauma or disease. 
Regional anesthesia is affecting only a large part of the body, such as a 
limb or the lower half of the body. An anesthetic drug is injected near a cluster 
of nerves, numbing a larger area of the body (such as below the waist). A 
person who receives regional anesthesia is usually asleep before the procedure 
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is done. However, older children or those who would be at unacceptable risk 
by being asleep may be awake or sedated during the procedure. 
jL^'noi cord 
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Fig. 3: Types of regional anesthesia 
Regional anesthesia is useful for its simplicity. The agents inject able, 
and the equipment required minimal. The need for postoperative care of the 
patient is lessened. A localized area of the body can be operated upon without 
loss of consciousness. 
Types of regional anesthesia include: 
• Spinal anesthesia: it involves the injection of a small amount of local 
anesthetic into the cerebrospinal fluid surrounding the spinal cord (the 
subarachnoid space). A drop in blood pressure is a common but easily treated 
side effect. 
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Fig. 4: Spinal anesthesia 
Fig. 4 shows the backflow of cerebrospinal fluid through a 25 gauge spinal 
needle after puncture of thearachnoid mater during initiation of spinal 
anesthesia. 
• Epidural anesthesia: it involves the injection of a large volume of local 
anesthetic into the space surrounding the spinal fluid sac (the epidural space), 
not directly into the spinal fluid. Pain relief occurs more slowly, but is less 
likely to produce a drop in blood pressure. The block can be maintained for 
long periods, even for days if necessary. 
Fig. 5: Epidural catheter 
Fig.5 shows a freshly inserted lumbar epidural catheter. The site has been 
prepared with tincture of iodine, and the dressing has not yet been applied. 
Depth markings may be seen along the shaft of the catheter. 
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• Nerve blockades: it involve the injection of an anesthetic into the area 
around a sensory or motor nerve that supplies a particular region of the body, 
preventing the nerve from carrying nerve impulses to and from the brain. 
Fig, 6: Nerve blockade 
2.4.2 General Anesthesia 
General anesthesia is the induction of a balanced state of 
unconsciousness, accompanied by the absence of pain sensation and the 
paralysis of skeletal muscle over the entire body. It is induced through the 
administration of anesthetic drugs and is used during major surgery and other 
invasive surgical procedures. The purpose of general anesthesia is to analgesia, 
or pain relief, amnesia, or loss of memory of the procedure, loss of 
consciousness, motionlessness; and weakening of autonomic responses. 
Fig. 7: Method of general anesthesia 
General anesthetics may be gases or volatile liquids that evaporate as 
they are inhaled through a mask along with oxygen. Other general anesthetics 
are given intravenously. The amount of anesthesia produced by inhaling a 
general anesthetic can be adjusted rapidly, if necessary, by adjusting the 
anesthetic-to-oxygen ratio that is inhaled by the patient. The degree of 
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anesthesia produced by an intravenously injected anesthetic cannot be changed 
as rapidly and must be reversed by administration of another drug. 
The precise mechanism of general anesthesia is not yet fully understood. 
There are, however, several hypotheses that have been advanced to explain 
why general anesthesia occurs. The first, the so-called Meyer-Overton theory, 
suggests that anesthesia occurs when a sufficient number of molecules of an 
inhalation anesthetic dissolve in the lipid cell membrane. The second theory 
maintains that protein receptors in the central nervous system are involved, in 
that inhalation anesthetics inhibit the enzyme activity of proteins. A third 
hypothesis, proposed by Linus Pauling in 1961, suggests that anesthetic 
molecules interact with water molecules to form clathrates (hydrated 
microcrystals), which in turn inhibit receptor ftinction. 
2.4.3 Local Anesthesia 
It is any technique which induces the absence of sensation in part of the 
body, generally for the aim of inducing local analgesia, that is. local 
insensifivity to pain, although other local senses may be affected as well. It 
allows patients to undergo surgical and dental procedures with reduced pain 
and distress. In many situations, such as cesarean section, it is safer and 
therefore superior to general anesthesia. It is also used for relief of non-surgical 
pain and to enable diagnosis of the cause of some chronic pain 
conditions. Anesthetists sometimes combine both general and local anesthesia 
techniques. 
Fig. 8: Method of local anesthesia 
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Depending on the size of the area, local anesthesia can be given as a 
shot, spray, or ointment. With local anesthesia, a person may be awake, 
sedated, or asleep. Local anesthesia is often used for minor surgeries and 
outpatient procedures (when patients come in for an operation and can go 
home that same day). If a patient is having surgery in a clinic or doctor's office 
(such as the dentist or dermatologist), this is probably the type of anesthetic 
that will be used. 
The type and amount of anesthesia will be specifically tailored to the 
needs of a patient and will depend on various factors, including his age and 
weight, the type and area of the surgery, any allergies he may have, and his 
current medical condition. 
2.5 WORKING OF ANESTHESIA 
Anesthesia specialist may put a tube into the air pipe, or trachea. The 
tube will be connected to a respirator. This will allow the patient to receive 
adequate oxygen as well as anesthetic gases that will help the patient to keep 
him asleep. After the operation is done, the patient will be allowed to wake up. 
When the patient is able to breathe on his own, the tube is taken out and the 
patient is taken to the recovery room or intensive care unit. Nurses will watch 
over the patient until the patient is fully awake. 
Throughout the operation, heart rate of the patient, his blood pressure 
and oxygen concentration in the blood are monitored very closely by the 
anesthesia specialist with the help of medical instruments called monitors. 
2.6 ANESTHESIA MACHINES 
In modem anesthesia, a wide variety of medical equipment is desirable 
depending on the necessity for portable field use, surgical operations or 
intensive care support, and the type(s) of anesthetic(s) to be administered. 
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Fig. 9: Anesthesia machines 
Anesthesia practitioners must possess a comprehensive and intricate 
knowledge of the production and use of various medical gases, anesthetic 
agents and vapors, medical breathing circuits and the variety of anesthetic 
machines (including vaporizers, ventilators and pressure gauges) and their 
corresponding safety features, hazards and limitations of each piece of 
equipment, for the safe, clinical competence and practical application for day 
to day practice. The risk of transmission of infection by anesthetic equipment 
has been a problem since the beginnings of anesthesia. Although most 
equipment that comes into contact with patients is disposable, there is still a 
risk of contamination from the anesthetic machine itself or because of bacterial 
passage through protective filters. 
2.7 ANESTHESIA MONITORS 
Patients under general anesthesia must undergo continuous 
physiological monitoring to ensure safety. 
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Fig. 10 Monitor 
In the US, the American Society of Anesthesiologists (ASA) has 
established minimum monitoring guidelines for patients receiving general 
anesthesia, regional anesthesia, or sedation. This includes electrocardiography 
(ECG), heart rate, blood pressure, inspired and expired gases, oxygen 
saturation of the blood (pulse oximetry), and temperature. In the UK the 
Association of Anaesthetists (AAGBI) has set minimum monitoring guidelines 
for general and regional anesthesia. For minor surgery, this generally includes 
monitoring of heart rate, oxygen saturation, blood pressure, and inspired and 
expired concentrations for oxygen, carbon, and inhalational anesthetic agents. 
For more invasive surgery, monitoring may also include temperature, urine 
output, blood pressure, central venous pressure, pulmonary artery 
pressure and pulmonary artery occlusion pressure, cardiac output, cerebral 
activity, and neuromuscular function. In addition, the operating room 
environment must be monitored for ambient temperature and humidity, as well 
as for accumulation of exhaled inhalational anesthetic agents, which might be 
deleterious to the health of operating room personnel. 
2.8 RISK AND COMPLICATIONS 
Because of significant advances in technology and medications, general 
anesthesia is extremely safe. There are, however, some possible risks and 
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medical problems that he may have such as heart, lung or kidney problems, 
strokes and lever damage. 
2.8.1 CIRCULATORY COMPLICATIONS 
2.8.L1 Hypotension 
While the anesthetist is busy disconnecting apparatus from the 
anesthesia machine, turning off the gas supply, and preparing to move the 
patient from the operating room, blood pressure or pulse may not be observed 
for a time. Hypotension may reach serious proportion before being recognized. 
With a few obvious exceptions, these also apply to the postoperative patient, 
including residual effects of premedication and neuromuscular blockers etc. 
2.8.1.2 Hypertension 
Although one tends to emphasize the dangers of a decrease in arterial 
pressure, a certain number of patients become hypertensive. The more common 
causes of hypertension are pain, hypercarbia, hypoxia, residual effects of 
vasopressor drugs, and over-replacement of fluid losses. 
2.8.2 RESPIRATORY PROBLEMS 
2.8.2.1 Shivering 
Shivering has two components, one neurologic and the other relating to 
temperature control. Pyramidal tract signs are commonly seen as the patient 
emerges from light planes of general anesthesia. Many patients emerge from 
anesthesia with lowered body temperature; shivering can be marked, thus 
increasing heart rate and work and oxygen consumption, all of which can lead 
to hypoxemia. Heat loss is engendered in the use of semi closed and open 
anesthesia systems, by failure to warm infused fluids, by the presence of open 
body cavities, during deep planes of anesthesia, and in the child and elderiy; 
but the major factor is the air-conditioned operating room. Reduction of body 
temperature is minimized by maintaining room temperature. 
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2.8.2.2 Pain 
Pain is inevitable after operation, the degree, duration, and effect 
varying enormously. The very young, the emotionally stable, and the elderly 
tend to show lesser responses. Superficial operations are accompanied by less 
pain. Muscle splinting, inadequate ventilation, and diminished cough are some 
of the respiratory sequel of pain, whereas hypertension is common circulatory 
reactions. 
2.8.2.3 Restlessness and Excitement 
Agitation during emergency from general anesthesia may be so severe 
as to occupy several attendants and require mechanical restraint. In addition to 
pain, a number of factors contribute to the phenomenon. Patients with 
psychomotor disturbances, those fearful of the findings at operation, or those 
who confess that they cannot tolerate pain are likely candidates. Excitement as 
a result of hypoxia occurs after thoracic, head and neck, or upper abdominal 
operations. 
Prevention of excitement is apparent from a consideration of the causes. 
Should agitation develop, however; the following measures are helpful. If the 
patient has remained in one position on a recovery room bed for a long time, 
position should be changed. If pain is a factor, an opioid is effective, in small 
doses by vein if there is delirium, otherwise given intramuscularly. 
2.9 PRECAUTIONS 
Before the surgery, an anesthesiologist will perform an examination and 
evaluation to determine the type of anesthesia the patient will receive. The 
anesthesiologist will interview the patient to determine the best combination of 
drugs and dosages and the degree of how much monitoring is required to 
ensure a safe and effective procedure. 
An important aspect of this assessment is that of the patient's airway, 
involving inspection of his mouth opening and visualization of the soft tissues 
of the pharynx. The condition of teeth and location of dental crowns and caps 
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of the pharynx. The condition of teeth and location of dental crowns and caps 
are checked, neck flexibility and head extension observed. If an endotracheal 
tube is indicated and airway management is deemed difficult, then alternative 
placement methods such as fiber optic intubation may be used. 
Age, weight, medical history, current medications, previous anesthetics, 
and fasting time will be recorded. Truthful and accurate answering of the 
questions is important so the anesthetist can select the proper anesthetics. For 
instance, a heavy drinker or drug user who does not disclose their chemical 
uses could be under medicated, which could then lead to anesthesia awareness 
or dangerously high blood pressure. 
If the patient has had food or drink within a few hours of surgery, there 
is a higher likelihood that he will vomit while receiving anesthesia, vomiting 
increases the risk of complications and should be avoided if possible. Be 
certain to tell his anesthesiologist what food and drink he has had during the 
past 12-24 hours. Emergency surgery is an exception to the rule of no eating or 
drinking shortly before surgery, and special precautions can be taken to 
minimize the risk. When planning your surgery, the patient should ask his 
surgeon about eating and drinking restriction. 
Fig. 11; Intravenous (IV) Line 
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for pain and nausea. Before the patient is put to sleep, sensors may be attached 
to his body which will connect to monitors in the operating room. These 
monitors allow the anesthesiologist to monitor his vital body signs. During his 
preoperative examination, be certain to inform the anesthesiologist of: 
• What food and drink you have consumed during the past 12-24 hours 
• Any special dental work (false teeth, bridges, etc.) 
• Any bad experience during previous surgeries 
• Any drug allergies 
2.10 ANESTEHSIA ERRORS 
The following are some of the most common anesthesia mistakes 
resulting from medical negligence or wrongful action: 
> Anesthesia dosage error: This can happen when an anesthetic product is 
improperly labeled, resulting in the administration of the incorrect dose. 
A dosage error can also happen if an anesthesiologist gives the patient 
too much or too little anesthesia. 
> Delayed anesthesia delivery: This anesthesia error can be due to 
vaporizer leakage, IV errors, syringe-swapping troubles, and other 
complications at the outset of surgery. 
> Failure to intubate or injury caused during intubation: During surgery, 
an anesthesiologist will often intubate a patient to help them breath 
safely during the procedure. If this medical provider makes an error 
during intubation, serious injury can result. 
> Failure to properly monitor a patient: An anesthesiologist is responsible 
for regulating a patient's level of consciousness during the procedure. 
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ensuring that a patient is not experiencing any complications or distress. 
Failure to fulfill these essential duties constitutes medical malpractice. 
> Failure to recognize complications. 
> Leaving the head of the bed, allowing the patient to go unattended: The 
operating room can be a hectic busy environment, with many 
opportunities for distraction. However, as previously stated, an 
anesthesiologist and other medical providers have the primary duty of 
monitoring the patient and preventing harm. 
> Turning off the alarm on the pulse oximeter: This device is used during 
many medical procedures to monitor the level of oxygen in a patient's 
blood. This is a key vital sign monitored during surgery. These medical 
devices have an alarm function intended to alert medical providers when 
levels give cause for concern. If a medical professional turns this 
function off, they may miss important clues about patient distress and 
injury. 
> Improper or negligent administration of oxygen during surgery. 
> Allowing oxygen to come too close to hot surgical equipment. 
> Drug or alcohol use by an attending medical provider. 
> Communication errors before, during or after the procedure, which can 
occur between and among medical staff and patients: Among many 
possible scenarios, this may include such communication errors as 
failure to give patients proper instructions about eating and drinking 
before surgery. 
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> Dangerously prolonged sedation. 
> Defective equipment. 
The type of damage caused by anesthesia error will undoubtedly depend 
on the type of mistake that was made and the subsequent medical response. 
The most common injuries caused by anesthesia errors include: 
> Tracheal damage or injury to surrounding areas caused by intubation 
errors. 
> Asphyxia or lack of adequate oxygen supply. 
> Cardiovascular injury, which may include heart attack or stroke. 
> Birth defects. 
> Loss of bodily function. 
> Brain damage including traumatic brain injury or TBI. 
> Spinal cord injury, which often leads to paralysis or loss of feeling and 
function in the body. 
> Coma. 
> Death 
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2.10.1 Anesthesia Awareness 
Anesthesia awareness is a particular type of serious harm that can occur 
because of anesthesia error. An anesthesiologist has the responsibility to 
correctly regulate a patient's consciousness during a surgical procedure. If the 
medical provider administers an insufficient dose of anesthesia, a patient may 
wake up in the middle of the procedure. 
This can be a horrifying experience, since the person is often paralyzed 
and unable to speak yet they are aware of what is happening and may even 
experience the extreme pain of surgery. Experiencing anesthesia awareness can 
be traumatizing physically and/or emotionally. Some patients who experience 
awareness report feelings of paralysis and helplessness. The emotional trauma 
associated with anesthesia awareness can lead a patient to develop post-
traumatic stress disorder, anxiety disorders, sleep problems, and more. 
2.11 RECOVERING FROM ANESTHESIA 
Recovery from anesthesia occurs as the effects of the anesthetic 
medicines wear off, and body functions begin to return. Immediately after 
surgery, the patient will be taken to a post-anesthesia care unit (PACU), often 
called the recovery room. There, nurses will care for and observe the patient. A 
nurse will check patient's vital signs and bandages and ask about his pain level. 
How quickly the patient recover from anesthesia depends on the type of 
anesthesia he received, his response to the anesthesia, and whether he received 
other medicines that may prolong his recovery. As he begins to awaken from 
general anesthesia, he may experience some confusion, disorientation, or 
difficulty thinking clearly. This is normal. It may take some time before the 
effects of the anesthesia are completely gone. 
Patient's age and general health also may affect how quickly he 
recovers. Younger people usually recover more quickly from the effects of 
anesthesia than older people. People with certain medical conditions may have 
difficulty clearing anesthetics from the body, which can delay recovery. 
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2A2 CONCLUSION 
The goals of anesthesia are to minimize anxiety and ehminate pain. In 
addition, from the surgical point of view, anesthesia allows profound muscle 
relaxation. This is helpful in every surgery because the procedure will go 
quicker and incisions can be made smaller when the muscles are relaxed. In 
certain types of surgery like fracture repair, this muscle relaxation is crucial for 
success. Therefore, we can say that anesthesia is a medium to give relaxation 
during surgical pain. It can be used in every type of surgery. It can be given to 
every type of patient but with some precautions that should be taken before 
given it. 
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The exponential growth of literature and rapid development of libraries 
generated several evolutionary studies about the effectiveness and efficiency of 
information services. These studies led to the identification and application of 
appropriate quantitative measuring techniques known as bibliometrics. These 
studies are generally based on quantitative measurements without any 
qualitative evaluation. Mostly they are considered as partial indicators of 
scientific progress. Bibliometrics sheds light on the process of written 
communication and on the nature and course of development by a descriptive 
means of counting and analyzing the various facts of communication. It 
provides information about the structure of knowledge and its communication. 
It includes studying the relationship within a literature or describing a 
literature. Typically, these descriptions focus on consistent patterns, involving 
authors, monographs, journals or subject/ language. 
Libraries and Information managers all over the world began to use 
bibliometric techniques in their day to day administration. These bibliometric 
studies throw light on the pattern of growth of literature, inter-relationship 
among different branches of knowledge, productivity and influence of authors, 
pattern of collection building their use, etc. Bibliometrics is one of the modern 
developments in library science that helps library personnel to design accurate 
strategies associated with their work. 
3.1 OBJECTIVES 
The present study aims at identification and description of some of the 
characteristics of the literature published in the field of "Anesthesia" over a 
period of 7 years from 2005-2011 with a view as identifying year, language, 
forms of document, country of origin where the document is published, etc. 
The main objectives of the present study are: 
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i. To know the most productive country of literature in the field of 
'Anesthesia', 
ii. To know prolific authors in the field of 'Anesthesia', 
iii. To know most used form of document. 
iv. To know the most productive journals in the field of 'Anesthesia'. 
V. To know the subject in which most of the literature of 'Anesthesia' has 
been published. 
vi. To know the language in which most of the literature on the subject has 
been published, 
vii. To know the chronological distribution of literature related to 
'Anesthesia', 
viii. To know the organization in which most of the literature on 
'Anesthesia' has been produced. 
ix. To identify the validity of Bradford law. 
3.2 METHODOLOGY 
This study is based on the database Science Citation Index-Expanded 
(SCI-Expanded) for a period of seven years i.e.2005 to 2011Science Citation 
Index provides citation -based information on the world's most significant 
scientific and technological journals. Science Citation Index 
Expanded TM, accessed via Web of Science, provides researchers, 
administrators, faculty, and students with quick, powerfiil access to the 
bibliographic and citation information they need to find research data, analyze 
trends, journals and researchers, and share their findings. With Science 
Citation Index-expanded one can find high-impact articles from peer-
reviewed, influential journals. Uncover relevant results in related fields, 
discover emerging trends that help to pursue successful research and grant 
acquisition ,identify potential collaborators with significant citation records; 
and integrate searching, writing, and bibliography creation into one 
streamlined process. During the period, SCI-Expanded covered 25,157 articles. 
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Research in any area calls for systematic methodologies. On the basis of 
systematic methodology the study can be preceded in right direction. Different 
types of methodology can be used. For the present study, bibliometric 
methodology has been used. 
The methodology for conducting the bibliometric study has been 
diagrammatically represented below: 
Topic Selection 
i 
Selection of source document 
Collection of data 
Analysis and Interpretation of Data 
Ranking 
Of 
Authors 
Year wise 
distribution 
Ranking 
Of 
Periodicals 
Country 
wise 
distribution 
Language 
wise 
distribution 
Form 
Wise 
distributi 
on 
Organization 
wise 
distribution 
Subject 
wise 
distribution 
Application of Bibliometrics Laws 
Conclusion 
3.2.1 SELECTION OF THE TOPIC 
Anesthesia traditionally meant the condition of having sensation 
including the feeling of pain blocked or temporarily taken away. This allows 
patients to undergo surgery and other procedures without the distress and pain 
they would otherwise experience. This has to be given to the patient who is 
undergoing to the surgery. Most of the patients are not aware about anesthesia. 
They have assumptions related to anesthesia. Therefore, this dissertation will 
provide them all the information related to 'Anesthesia'. 
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3.2.2 SELECTION OF THE SOURCE DOCUMENT 
To undertake this scientometric study on the Uterature of 'Anesthesia', 
the SCI-Expanded was found to be most comprehensive and appropriate source 
of Uterature in the field of Medical Science. 
3.2.3 COLLECTION OF DATA 
The most important task was to select the document from which data 
has been drawn on the subject 'Anesthesia'. There were 25,157 references 
from 2005-2011. The references have been collected from the SCI-Expanded 
and the same was maintained on Excel- Worksheets. 
3.2.4 ANALYSIS AND INTERPRETATION OF DATA 
Next step, after collection of data, was to analyze the data that was 
collected from the source document. The total data collected on separate sheet 
were arranged and rearranged in order to conduct the following studies: 
i. Ranking of author 
This study has been conducted to know the eminent personalities in the 
field of 'Anesthesia' The present study analyzed the authors on the basis of 
their frequency of contribution i.e. how many contributions have been done by 
the author. Ranking of authors is done to identify the most productive 
contributions in the subject. For the purpose of ranking of authors, all authors 
were arranged, retrieved and tabulated in order of decreasing frequency of their 
contribution. 
ii. Year wise distribution 
In this analysis, year of origin of item were studied to know how many 
items belong to a particular time period on the basis of their frequency 
belonging to a particular year. The data was analyzed and tabulated to find the 
most productive year of items. 
iii. Ranking of periodicals 
The main objective of the study is to identify the core periodicals 
(journal) containing the research literature on 'Anesthesia'. To conduct the 
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study, the items published in different periodicals were grouped together and 
conducted. It is necessary to know the most productive periodicals on the 
subject. 
iv. Country wise distribution 
This is done to determine the geographical scattering of items which 
studies the use of pattern of research literature in the subject under the study. 
For this, the information is collected from the SCI- expanded for each item, 
which clearly retrieves the place of origin of each item. The entries were 
grouped on the basis of their country of origin. 
V. Language wise distribution 
It is great significance to know the language in which the area of 
specialization is published. In this study, language wise distribution of items 
has been analyzed. Since the source of document in of international level and is 
having comprehensive coverage. So, the articles were published in most of the 
languages of the world. Thus, the items have been analyzed language wise. 
While collecting the data, language of the items were noted down and then 
arranged according to their rank, in order to know the most widely used 
language in which related literature has been published. 
vi. Form wise distribution 
There are number of forms of documents in which literature on 
'Anesthesia' were published. There are Articles, Research, Report, News letter, 
etc. The aim of analysis is to know the major forms of document used for 
producing new information in the subject under study. It has been tabulated to 
find out the most used document type. 
vii. Organization wise distribution 
In order to ascertain the contributions from the different types of 
organization and institutions, this type of study has been analyzed. The result 
has been tabulated to find out the most productive organization on the literature 
of'Anesthesia'. 
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viii. Subject wise distribution 
This analysis has been done to know the scattering of literature of 
'Anesthesia' in various subject fields. This analysis shows the interdisciplinary 
character of the subject field. The analysis has been done on the basis of field 
of periodicals publishing in the literature. The information about the subject 
fields were obtained from Web of Science. 
3.2.5 APPLICATION OF BIBLIOMETRIC LAWS 
The whole study depends upon the application of bibliometrics laws 
such as Bradford and Zipf. These laws were applied to analyzed data to check 
their validity. 
3.2.6 CONCLUSION 
The last step of the study is to conclude the findings of the study and 
made true recommendations, if proved. 
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In order to find the relevant literature in the field of 'Anesthesia' during 
the period of 2005-2011, the present study used the SCI-Expanded database, 
which is one of the most comprehensive citation databases of Web of Science 
in the field of Science and Technology. It was found that the database covered 
25,157 articles in the selected field of 'Anesthesia' from a wide variety of 
research institutes all over the world and in vast areas of science and technology 
subjects. The collected data was analyzed to conduct the following studies: 
4.1 RANKING OF AUTHORS 
The characteristics of any subject literature include not only the basic 
publishing patterns but that of the authors themselves. There are certain authors 
in every subject who account for several papers in their subject field. However, 
some of them are well known in a given field. It is therefore, important to know 
the eminent scientists in the field of 'Anesthesia'. This information is equally 
useful for the librarian and the researchers. 
The prime objective of the study is to find out the authors whose 
contribution is significant in the field of 'Anesthesia' For this purpose, a 
ranking list of most productive authors has been prepared and presented in the 
table 4.1 in order of decreasing number of papers published in the select field of 
'Anesthesia'. 
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TABLE 4.1 
RANKING OF AUTHORS 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
Author 
Sessler D.I. 
Xue F.S. 
Dexter F. 
Gan T.J. 
Bein B. 
Kuczkowski K.M. 
Scholz J. 
Benhamou D. 
Brull R. 
Chan V.W.S. 
Sprung J. 
Habib A.S. 
Wang Y. 
Kawaguchi M. 
Leslie K. 
Tobias J.D. 
Carvalho B. 
Kain Z.N. 
Kim J.Y. 
Liao X. 
Kim J.H. 
Casati A. 
Eger E.I. 
Furuya H. 
No. of Papers 
71 
48 
46 
45 
44 
41 
41 
40 
39 
39 
37 
36 
36 
35 
35 
35 
34 
34 
34 
34 
33 
32 
32 
32 
% out of 25,157 
0.282 
0.190 
0.182 
0.178 
0.174 
0.162 
0.162 
0.159 
0.155 
0.155 
0.147 
0.143 
0.143 
0.139 
0.139 
0.139 
0.135 
0.135 
0.135 
0.135 
0.131 
0.127 
0.127 
0.127 
Rank 
1 
3 
4 
5 
6 
7 
7 
8 
9 
9 
10 
11 
11 
12 
12 
12 
13 
13 
13 
13 
14 
15 
15 
15 
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25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
Weiss M. 
WulfH. 
Kehlet H. 
Tsui B.C.H. 
Boldt J. 
Capdevila X. 
Lee S.H. 
Marhofer P. 
Bauer M. 
Ezri T. 
Inoue S. 
Myles P.S. 
Von Ungern-Stem 
Aypar U. 
Fanelli G. 
Habre W. 
Landoni G. 
Lee J.H. 
Minville V. 
Zurakowski D. 
Beck M. 
Chung F. 
Horlocker T.T. 
Kim S.H. 
Reader A. 
Struys M.M.R.F. 
White P.F. 
Kim H.S. 
32 
32 
31 
31 
30 
30 
30 
30 
29 
29 
29 
29 
29 
28 
28 
28 
28 
28 
28 
28 
27 
27 
27 
27 
27 
27 
27 
26 
0.127 
0.127 
0.123 
0.123 
0.119 
0.119 
0.119 
0.119 
0.115 
0.115 
0.115 
0.115 
0.115 
0.111 
0.111 
0.111 
0.111 
0.111 
0.111 
0.111 
0.107 
0.107 
0.107 
0.107 
0.107 
0.107 
0.107 
0.103 
15 
15 
16 
16 
17 
17 
17 
17 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
21 
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53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
Koch T. 
Kumar A. 
Liu J. 
LiuY. 
Williams B.A. 
Carli F. 
Davidson A.J. 
Erb T.O. 
Kim C.S. 
Neal J.M. 
Xu Y.C. 
Yamamoto Y. 
Yamashita K. 
Batra Y.K. 
Domino K.B. 
Hong J.Y. 
Komatsu T. 
Kostapanagiotou G. 
Lee J. 
Nusstein J. 
Saito S. 
Zangrillo A. 
Antognini J.F. 
Fujii Y. 
Gupta A. 
Hanss R. 
Kim J. 
Kranke P. 
26 
26 
26 
26 
26 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 
23 
23 
23 
0.103 
0.103 
0.103 
0.103 
0.103 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.099 
0.095 
0.095 
0.095 
0.095 
0.095 
0.095 
0.095 
0.095 
0.095 
0.091 
0.091 
0.091 
0.091 
0.091 
0.091 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
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81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
Mashour G.A. 
Zhang Y. 
Fodale V. 
Hirota K. 
Katz J. 
Kim Y.S. 
Lee H.J. 
Maze M. 
Mertes P.M. 
Rossaint R. 
Schleppers A. 
Suzuki K. 
Takahashi T. 
Wu C.L. 
Balk M. 
Goto F. 
Hadzic A. 
Hebl J.R. 
Kadoi Y. 
Lonnqvist P.A 
23 
23 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
0.091 
0.091 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.087 
0.083 
0.083 
0.083 
0.083 
0.083 
0.083 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
Table 4.1 shows only the top 100 authors, who have contributed a large 
number of papers in the field o f Anesthesia'. The present ranked list may be of 
considerable help to know the name of significant authors on the topic 
'Anesthesia' during 2005-2011. The authors are ranked according to the 
number of publications. The present table shows that the most productive 
author in the field of anesthesia is Sessler, who produced 71 papers and thus 
occupying first rank in the list. 
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DIAGRAM-4.1 
TOP 10 PRODUCTIVE AUTHORS 
The diagram highlighted ten most productive authors in the field of 
'Anesthesia'. These authors are as under: 
i. 
ii. 
iii. 
iv. 
V. 
vi. 
vii. 
/iii. 
ix. 
X. 
Sessler D.I. 
Xue F.S. 
Dexter F. 
Gan T.J. 
Bein B. 
Kuczkowski K.M. 
Scholz J. 
Benhamou D. 
Brull R. 
Chan V.W.S. 
(71 papers) 
(48 papers) 
(46 papers) 
(45 papers) 
(44 papers) 
(41 papers) 
(41 papers) 
(40 papers) 
(39 papers) 
(39 papers) 
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A.l YEAR WISE DISTRIBUTION 
Currency of information is an important factor for a good indexing and 
abstracting services. The main objective of the chronological study is to find 
out current information marked by SCl-Expanded in the field of 'Anesthesia'. 
The present study is useful in knowing the most productive year(s) of items 
published. Through the study, we will be able to know that number of articles 
published on the subject in a particular year. 
Table 4.2 shows the chronological scattering of all articles collected for 
'Anesthesia'. 
TABLE 4.2 
YEAR WISE DISTRIBUTION 
S. No. 
1 
2 
3 
4 
5 
6 
7 
Publication Years 
2010 
2009 
2008 
2007 
2006 
2005 
2011 
TOTAL 
Publications 
4514 
4459 
4008 
3989 
3804 
3793 
590 
25157 
% of 25157 
17.943 
17.724 
15.931 
15.856 
15.121 
15.077 
2.345 
99.99 
The analysis shows that 17.943% of literature is published on the subject 
in 2010, followed by 17.725% literature in 2009. While as, 2011, 2008, 2007, 
2006, and 2005 reported the publication of 2.345%, 15.932%, 15.856, 15.121 
and 15.077% of the literature on the subject, respecfively. 
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DIAGRAM-4.2 
YEAR WISE DISTRIBUTION 
The diagram 4.2 shows that in 2011 least amount of literature is 
published on the subject 'Anesthesia'. However, 2010 evolves out to be the 
most productive year for the subject. 
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4.3 RANKING OF PERIODICALS 
In the present era, journals play an important role in scientific 
communication of current information. Articles published in journals provide 
nascent micro thoughts to the researcher. It may be found that there are certain 
core journals contributing most of the literature on a particular topic. The 
information of core journals in various subjects in the field of will go a long 
way in preparing the subscription list of the literature having a high research 
value. 
In the collected data, all the 25,157 records were found to be published 
in a number of periodicals. However, table 4.3 lists only top 100 periodicals in 
the field of 'Anesthesia'. The journals have been analyzed to identify the core 
and essential journals in the discipline. 
TABLE 4.3 
RANKING OF PERIODICALS 
S. No. 
I 
2 
3 
4 
5 
( 
6 
7 
8 
9 
Name of the Journal 
Anesthesia and Analgesia 
Anesthesiology 
Pediatric Anesthesia 
Journal of Clinical Anesthesia 
Acta Anaesthesiologica 
Scandinavica 
Canadian Journal of Anaesthesia 
Journal Canadian D Anesthesia 
British Journal of Anaesthesia 
Regional Anesthesia and Pain 
Medicine 
Anaesthesia 
No. of 
Publication 
2105 
1190 
1022 
648 
491 
439 
427 
380 
325 
%of 
Publication 
7.759 
'^.?35 
^^062-
1.97 
1.951 
1.745 
1.697 
I.5I0 
1.291 
Rank 
I 
2 
3 
4 
5 
6 
7 
8 
9 
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10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
European Journal of 
Anaesthesiology 
Journal of Cardiothoracic and 
Vascular Anesthesia 
International Journal of Obstetric 
Anesthesia 
Journal of Anesthesia 
Anaesthesist 
Minerva Anestesiologica 
Veterinary Anaesthesia and 
Analgesia 
Annals Francaises D Anesthesie 
Et De Reanimation 
Anaesthesia and Intensive Care 
Current Option in Anesthesiology 
Journal of Urology 
American Journal of Veterinary 
Research 
Plastic and Reconstructive 
Surgery 
Journal of Neurosurgical 
Anesthesiology 
Journal of Oral and Maxillofacial 
Surgery 
Surgical Endoscopy and other 
Interventional Tecniques 
Journal of Cataract and Refractive 
Surgery 
Journal of Endourology 
Urology 
297 
296 
261 
257 
251 
208 
189 
187 
176 
168 
139 
138 
133 
132 
130 
127 
115 
108 
104 
1.180 
1.176 
1.037 
1.021 
0.997 
0.826 
0.711 
0.663 
0.659 
0.588 
0.512 
0.508 
0.488 
0.484 
0.477 
0.465 
0.417 
0.405 
0.401 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
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29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
Anasthesiologie Intensivmedizin 
Notfallmedizin Schmerztherapie 
Critical Care Medicine 
Journal of Vascular Surgery 
Spine 
Javma Journal of the American 
Veterinary Medical Association 
Transplantation Proceedings 
Saudi Medical Journal 
Laryngoscope 
Brain Research 
Annals of Thoracic Surgery 
Gastrointestinal Endoscopy 
Dermatologic Surgery 
Neuroscience Letters 
World Journal of Surgery 
Journal of Pediatric Surgery 
International Journal of Pediatric 
Otorhinolaryngology 
Anasthesiologie Intensivmedizin 
Journal of Zoo and Wildlife 
Medicine 
Obstetrics and Gynecology 
Obesity Surgery 
Chinese Medical Journal 
Journal of Neurophysiology 
Journal of Trauma Injury 
Infection and Critical Care 
Journal of the American 
Association for Laboratory 
98 
97 
96 
96 
91 
87 
84 
78 
77 
74 
73 
72 
72 
72 
69 
66 
63 
63 
63 
62 
61 
61 
61 
60 
0.389 
0.385 
0.381 
0.381 
0.361 
0.345 
0.333 
0.314 
0.31 
0.294 
0.29 
0.286 
0.286 
0.286 
0.274 
0.262 
0.25 
0.25 
0.25 
0.246 
0.242 
0.242 
0.242 
0.238 
29 
30 
31 
31 
32 
33 
34 
35 
36 
37 
38 
39 
39 
39 
40 
41 
42 
42 
42 
43 
44 
44 
44 
45 
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53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
Animal Science 
Journal of Neurosurgery 
Otolaryngology Head and Neck 
Surgery 
Chest 
Diseases of the Colon Rectum 
Journal of Applied Physiology 
Cochrane Database of Systematic 
Reviews 
Journal of ECT 
Neuroscience 
Clinical Orthopaedics and 
Related Research 
Intensive Care Medicine 
Journal of Surgical Research 
American Journal of Physiology 
Heart and Circulatory Physiology 
Neurosurgery 
Veterinary Surgery 
Journal of Craniofacial Surgery 
Shock 
Critical Care 
Pediatric Dentistry 
Annals of Surgery 
Journal of Bone and Joint Surgery 
American Volume 
Journal of Endodontics 
Journal of Neuroscience 
Journal of Minimally Invasive 
Gynecology 
58 
58 
57 
57 
57 
56 
56 
56 
53 
52 
52 
51 
51 
51 
50 
50 
49 
49 
48 
48 
48 
48 
47 
0.230 
0.230 
0.226 
0.226 
0.226 
0.222 
0.222 
0.222 
0.21 
0.206 
0.206 
0.202 
0.202 
0.202 
0.198 
0.198 
0.194 
0.194 
0.190 
0.190 
0.190 
0.190 
0.186 
46 
46 
47 
47 
47 
48 
48 
48 
49 
50 
50 
51 
51 
51 
52 
52 
53 
53 
54 
54 
54 
54 
55 
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76 
11 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
American Journal of Physiology 
Regulatory Integrative and 
Comprative Physiology 
Ophthalmology 
Oral Surgery, Oral Medicine, Oral 
Pathology, Oral Radiology, and 
Endodontology 
Pain Medicine 
American Journal of Surgery 
Journal of Laparoendoscopic 
Advanced Surgical Techniques 
American Journal of Obstetrics 
and Gynecology 
European Archives of Oto Rhino 
Laryngology 
Journal of Thoracic and 
Cardiovascular Surgery 
Resuscitation 
Pediatrics 
Arthroscopy :The Journal of 
arthroscopic and Related Surgery 
Circulation 
Annals of Plastic Surgery 
Journal of Arthroplasty 
Journal of the American College 
of Surgeons 
Pain 
Aesthetic Plastic Surgery 
Annals of Otology Rhinology and 
Caryngology 
46 
46 
46 
46 
45 
45 
44 
44 
44 
44 
43 
40 
40 
39 
38 
38 
38 
37 
37 
0.182 
0.182 
0.182 
0.182 
0.178 
0.178 
0.174 
0.174 
0.174 
0.174 
0.17 
0.159 
0.159 
0.155 
0.151 
0.151 
0.151 
0.147 
0.147 
56 
56 
56 
56 
57 
57 
58 
58 
58 
58 
59 
60 
60 
61 
62 
62 
62 
63 
63 
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95 
96 
97 
98 
99 
100 
Annals of Vascular Surgery 
Archives of Otolaryngology: 
Head and Neck and Surgery 
Journal of Vascular and 
Interventional Radiology 
European Journal of Cardio 
Thoracic Surgery 
Surgery 
Arquivo Brasileiro De Medicina 
Veterinari E Zootecnia 
37 
37 
37 
36 
36 
35 
0.147 
0.147 
0.147 
0.143 
0.143 
0.139 
63 
63 
63 
64 
64 
65 
Table 4.3 shows the first rank being occupied by the journal titled "Anesthesia 
and Analgesia" which accounts for 7.207% of total records and next two 
positions were occupied by the journal "Anesthesiology" and "Pediatric 
Anesthesia" with a share of 3.935% and 3.466% respectively. 
This ranking list may be useful for the librarians in taking policy 
decisions regarding the subscription list of periodicals on the subject of 
'Anesthesia'. It will be equally important for the documentalists in preparing an 
exhaustive documentation list. This study may be useful for the scientists, as 
they would know the core journals carrying the highest percentage of items. 
4.4 COUNTRY WISE DISTRIBUTION 
Certain countries give more research output in a particular subject than others. 
This information is very much useful not only for the information managers in 
finalizing the subscription list of periodicals but also for the research scholars 
as they tend to know the countries that are leaders in their respective fields of 
research. 
Table 4.4 shows the list of top 100 countries which are involved in 
producing the research material on 'Anesthesia'. 
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Table 4.4 
COUNTRY WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
Name of Country 
USA 
Germany 
Japan 
Canada 
Turkey 
England 
France 
Italy 
China 
Brazil 
Australia 
South Korea 
Switzerland 
India 
Netherlands 
Spain 
Taiwan 
Sweden 
Austria 
Belgium 
Israel 
Greece 
Iran 
Finland 
Denmark 
Scotland 
No. of Publications 
8210 
1904 
1632 
1422 
1360 
1320 
1268 
1000 
718 
650 
641 
607 
591 
565 
498 
434 
412 
373 
351 
335 
333 
292 
269 
238 
223 
215 
% of 25157 
32.635 
7.568 
6.487 
5.652 
5.406 
5.247 
5.04 
3.975 
2.854 
2.583 
2.547 
2.412 
2.349 
2.245 
1.97 
1.725 
1.637 
1.482 
1.395 
1.331 
1.323 
1.160 
1.069 
0.946 
0.886 
0.854 
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27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
New Zealand 
Poland 
Ireland 
Norway 
Saudi Arabia 
Egypt 
Czech Republic 
Singapore 
Lebanon 
Mexico 
Croatia 
Hungary 
South Africa 
Wales 
Thailand 
Portugal 
Serbia Monteneg 
Chile 
Nigeria 
Pakistan 
Argentina 
Slovenia 
Romania 
Russia 
Jordan 
North Ireland 
Kuwait 
Malaysia 
Slovakia 
181 
173 
149 
136 
110 
101 
97 
94 
81 
75 
73 
72 
71 
69 
65 
62 
54 
53 
49 
46 
45 
38 
36 
30 
26 
23 
22 
22 
21 
0.719 
0.687 
0.592 
0.540 
0.437 
0.401 
0.385 
0.373 
0.321 
0.298 
0.29 
0.286 
0.282 
0.274 
0.258 
0.246 
0.214 
0.21 
0.194 
0.182 
0.178 
0.151 
0.143 
0.119 
0.103 
0.091 
0.087 
0.087 
0.083 
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56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
Morocco 
Tunisia 
Lithuania 
Bosnia Herceg 
Bulgaria 
Colombia 
Nepal 
Oman 
Iraq 
Luxembourg 
Philippines 
United Arab Emirates 
Uganda 
Indonesia 
Sri Lanka 
Trinid Tobago 
Estonia 
Ghana 
Guadeloupe 
Kenya 
Serbia Monteneg 
Togo 
Benin 
Iceland 
Latvia 
Mongol Peoples 
Republic 
Uruguay 
Venezuela 
20 
17 
14 
12 
12 
12 
12 
10 
8 
8 
8 
8 
8 
7 
7 
7 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
0.079 
0.067 
0.055 
0.047 
0.047 
0.047 
0.047 
0.039 
0.031 
0.031 
0.031 
0.031 
0.031 
0.027 
0.027 
0.027 
0.023 
0.023 
0.023 
0.023 
0.023 
0.023 
0.019 
0.019 
0.019 
0.019 
0.019 
0.019 
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84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
West Indies 
Yemen 
Afghanistan 
Bangladesh 
Grenada 
Jamaica 
Libya 
Macedonia 
Guinea 
Senegal 
Armenia 
Cote Ivoire 
Cuba 
Martinique 
Qatar 
Tanzania 
Ukraine 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
0.019 
0.019 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.015 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
0.011 
These countries have been ranked on the basis of their contributions in the field 
of 'Anesthesia'. It was observed that 32.635% of total numbers of journals were 
published from USA only. Germany and Japan produced 7.568% and 6.487% 
of journal respectively. It was found that literary output of USA is more than 
other countries. In the ranking list USA accounted for 8210 of total items 
i.e.32.635% and thus occupies the first rank. 
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DIAGRAM-4.4 
TOP TEN COUNTRIES 
% out 25,157 
• I I I ! . . 
USA Germany Japan Canada Turkey England France Italy China Brazil 
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4.5 LANGUAGE WISE DISTRIBUTION 
Literature on a particular subject may be published in different languages. For 
the researcher and the information scientist, it is always useful to know the 
language(s) in which the material of their area of specialization is published. 
The present study provides information about the most dominant language or 
languages in which the literature on the subject 'Anesthesia' being published. 
Table 4.5 shows the distribution of items according to the language of 
their publication. 
TABLE 4.5 
LANGUAGE WISE DISTRIBUTION 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
Languages 
English 
German 
French 
Portuguese 
Spanish 
Turkish 
Japanese 
Polish 
Korean 
Italian 
Czech 
Russian 
Serbian 
Romanian 
Dutch 
No. of Papers 
23612 
667 
424 
155 
103 
49 
29 
24 
17 
15 
12 
10 
8 
7 
6 
% out of 25157 
93.858 
2.651 
1.685 
0.616 
0.409 
0.194 
0.115 
0.095 
0.067 
0.059 
0.047 
0.039 
0.031 
0.027 
0.023 
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16 
17 
18 
19 
20 
21 
22 
23 
Hungarian 
Slovenian 
Lithuanian 
Croatian 
Serbo Croatian 
Arabic 
Chinese 
Greek 
Total 
5 
5 
4 
3 
2 
1 
1 
1 
25157 
0.019 
0.019 
0.015 
0.011 
0.007 
0.003 
0.003 
0.003 
99.99 
Out of a total 25157 items, 23612 (93.859%) were published in English 
language. German and French language produced 667 (2.651%) and 424 
(1.685%) items respectively. This has been followed by Portuguese, Spanish, 
Turkish and Japanese, etc. 
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DIAGRAM-4.5 
LANGUAGE WISE DISTRIBUTION 
A English 
A German 
* French 
A Portuguese 
A Spanish 
A Turkish 
A Japanese 
A Polish 
A Korean 
A Italian 
• Czech 
• Russian 
Diagram 4.5 shows that most of the Uteratiire is pubhshed in EngHsh 
language. 
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4.6 FORM WISE DISTRIBUTION 
The literature on the subject 'Anesthesia' has been published in different forms 
such as articles, conference proceedings, letters, meeting abstracts, etc. The 
main objective of this analysis is to know the forms in which the literature on 
the subject 'Anesthesia' is being published. The study helps the information 
scientists or librarians in knowing the most productive form of literature on the 
subject 'Anesthesia'. 
The table 4.6 shows that the literature on this subject is being published in 12 
different forms. 
TABLE 4.6 
FORM WISE DISTRIBUTION 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
Document Type 
Article 
Proceedings Paper 
Letter 
Review 
Editorial Material 
Meeting Abstract 
Correction 
News Item 
Reprint 
Biographical Item 
Book Chapter 
Book Review 
Total 
No. of Papers 
20424 
1267 
1092 
1022 
834 
426 
45 
16 
12 
7 
6 
6 
25157 
% of 25157 
81.186 
5.036 
4.340 
4.062 
3.315 
1.693 
0.178 
0.063 
0.047 
0.027 
0.023 
0.023 
99.99 
70 I P a g e 
°^£na Ajudpsis, 'interpretation §<15r6S6ntation 
It is evident from the table above those I^^IA items constituting 81.186% of 
the total items is being published in the form of articles. This is followed by 
other forms like proceedings paper with 1267 items (5.036%); and letter with 
1092 items (4.34%) occupying second and third positions respectively. It may 
thus be concluded that the articles published in journals are most vital form of 
media of communication among scientists belonging to the subject 
'Anesthesia.' 
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DIAGRAM- 4.6 
FORM WISE DISTRIBUTION 
* Article 
* Proceedings Paper 
A Letter 
A Review 
* Editorial Material 
* Meeting Abstract 
* Correction 
* News Item 
* Reprint 
Ai Biographical Item 
» Book Chapter 
* Book Review 
The diagram 4.5 shows that the articles are the most widely used form of 
documents in which most of the literature on the subject 'Anesthesia' has been 
published. 
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4.7 PUBLICATION PROFILE OF AFFILIATED INSTITUTIONS 
Nowadays, scientific research is carried out by different types of organizations. 
They include academic institution like universities and colleges, industrial 
organization, research and development centers and so on. 
In order to ascertain the contributions from different types of 
organization, the institutions, the institutional affiliation of the authors was 
examined and analyzed. The results are given in table 4.7. 
TABLE 4.7 
PUBLICATION PROFILE OF AFFILIATED INSTITUTIONS 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Institution 
Harvard University 
University of Toronto 
University of California, San 
Francisco 
University of 
Peninsula 
University of Pittsburgh 
Mayo Clinic 
Duke University 
Stanford University 
Massachusetts General Hospital 
University of Texas 
University of Washington 
University of Sao Paulo 
Columbia University 
University of California, Los 
Angeles 
No. of 
Papers 
420 
348 
244 
240 
228 
226 
195 
194 
176 
174 
174 
157 
155 
150 
% of 25157 
1.66 
1.383 
0.96 
0.954 
0.906 
0.898 
0.775 
0.771 
0.69 
0.691 
0.691 
0.624 
0.616 
0.596 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
10 
11 
12 
13 
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15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
University of Florida 
Cleveland Clinic 
University of California, San Dieg 
University of California, Davis 
Northwestern University 
University of Michigan 
Children Hospital 
Washington University 
Johns Hopkins University 
McGill University 
Tel Aviv University 
British University 
Yonsei University 
Yale University 
University Hospitals 
University of Montreal 
Cleveland Clinic Foundation 
Ohio State University 
University of Lowa 
University of Wisconsin 
University of Miami 
Seoul National University 
University of Athens 
Brigham Women's Hospital 
University of Utah 
Cornell University 
University of Melbourne 
University of Louisville 
Wake Forest University 
147 
142 
141 
136 
135 
134 
129 
127 
126 
124 
124 
122 
122 
118 
117 
115 
110 
110 
105 
101 
100 
99 
97 
96 
96 
95 
95 
90 
88 
0.584 
0.564 
0.56 
0.54 
0.536 
0.532 
0.512 
0.504 
0.50 
0.492 
0.492 
0.484 
0.484 
0.469 
0.465 
0.457 
0.437 
0.437 
0.417 
0.401 
0.397 
0.393 
0.385 
0.381 
0.381 
0.377 
0.377 
0.357 
0.34 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
23 
24 
24 
25 
26 
27 
28 
28 
29 
30 
31 
32 
33 
34 
34 
35 
35 
36 
37 
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44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
Oregon Health Science 
University 
Emory University 
Medical University, Vienna 
All India Institute of Medical 
Sciences 
University of Minnesota 
University of Munich 
Technical University, Munich 
New York University 
University of Alberta 
Vanderbilt University 
Case Western Reserve University 
Gazi University 
University of Heidelberg 
University of Illinois 
University of Missouri 
Mount Sinai School of Medicine 
University of Helsinki 
University of Bern 
Tufts University 
University of Auckland 
University of California, Irvine 
Baskent University 
Karolinska Institute 
University of Virginia 
Chinese University, Hong Kong 
Hospital for Sick Children 
University of Western Ontario 
University of Chicago 
87 
85 
85 
84 
84 
83 
81 
80 
80 
80 
79 
79 
79 
79 
79 
78 
77 
76 
74 
74 
74 
73 
73 
71 
70 
69 
69 
68 
0.345 
0.337 
0.337 
0.333 
0.333 
0.32 
0.321 
0.318 
0.318 
0.318 
0.314 
0.314 
0.314 
0.314 
0.314 
0.31 
0.306 
0.302 
0.294 
0.294 
0.294 
0.29 
0.29 
0.282 
0.278 
0.274 
0.274 
0.27 
38 
39 
39 
40 
40 
41 
42 
43 
43 
43 
44 
44 
44 
44 
44 
45 
46 
47 
48 
48 
48 
49 
49 
50 
51 
52 
52 
53 
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11 
13 
74 
75 
76 
11 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
University of Zurich 
Baylor College of Medicine 
Children's Hospital, Philadelphia 
National Yang Ming University 
University of Albama 
University of Rochester 
University of Roma La Sapienza 
Indiana University 
Medical College, Wisconsin 
Royal Children's Hospital 
University Hospital, Geneva 
University of Tennessee 
Imperial College of Science , 
Technology and Medicine, 
London 
Osaka University 
University of Amsterdam 
University of Calgary 
Colorado State University 
Istanbul University 
University of Milan 
Karolinska University Hospital 
University of Ottawa 
Chinese Academy of Medical 
Sciences 
Hacettepe University 
Thomas Jefferson University 
University of Tokyo 
Wayne State University 
Chang Gung Memorial Hospital 
68 
67 
66 
66 
66 
66 
66 
64 
64 
63 
63 
62 
61 
60 
60 
60 
59 
59 
59 
58 
58 
57 
57 
57 
57 
57 
56 
0.27 
0.266 
0.262 
0.262 
0.262 
0.262 
0.262 
0.254 
0.254 
0.25 
0.25 
0.246 
0.242 
0.238 
0.238 
0.238 
0.234 
0.234 
0.234 
0.23 
0.23 
0.226 
0.226 
0.226 
0.226 
0.226 
0.222 
53 
54 
55 
55 
55 
55 
55 
56 
56 
57 
57 
58 
59 
60 
60 
60 
61 
61 
61 
62 
62 
63 
63 
63 
63 
63 
64 
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99 
100 
Charite University, Berlin 
Johns Hopkins University and 
Hospital 
56 
56 
0.222 
0.222 
64 
64 
For the study, only top 100 institutes have been selected. It shows that 
most of the institutions are involved to contribute in the field of'Anesthesia'. It 
is analyzed that Harvard University secured the first rank with 420 items 
(1.67%) and second, third, fourth and fifth portions are being secured by 
University of Toronto with 348(1.383%), University of California with 244 
items (0.97%), University of Penn with 240 items (0.954%oUji^^ij«^X&S4'4fe^ 
Pittsburgh 228 items (0.906%)) respectively. '-^ - ^ ^•i^ 
r-J •^y-4.8 SUBJECT WISE DISTRIBUTION ^'^^ 
Usually, most of the materials on a given subject are published •in*th'^  j t o ^ t s 
belonging to the same subject. But a sizeable amount of literature is also 
published in periodicals of other related subjects. This phenomenon is called 
scattering. The analysis pertaining to subject wise distribution of items has been 
done on the basis of subject field of journals, in which the literature on the 
subject is published. 
Table 4.8 shows the total number of 25,157 items appearing in a number 
of journals. This table gives a subject wise break up in the field of 'Anesthesia'. 
TABLE 4.8 
SUBJECT WISE DISTRIBUTION 
S. No. 
1 
2 
3 
4 
Name of Subject 
Anesthesiology 
Surgery 
Neurosciences 
General Internal Medicine 
No. of Paper 
3389 
2237 
2019 
1265 
% of 251 
13.471 
8.892 
8.025 
5.028 
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5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
Pediatrics 
Veterinary Science 
Cardiology 
Obstetrics 
Pharmacy 
Ophthalmology 
Urology 
Respiratory System 
Orthopedics 
Otorhinolaryngology 
Dentistry, Oral Surgery and Medicine 
Gastroenterology 
Radiology Nuclear Medicine Medical 
Imaging 
Physiology 
Research Experimental 
Oncology 
Emergency Medicine 
Dermatology 
Biochemistry Molecular Biology 
Engineering 
Hematology 
Zoology 
Sport Sciences 
Transplantation 
Immunology 
Endocrinology Metabolism 
Psychiatry 
Nursing 
1113 
1027 
968 
958 
860 
785 
735 
669 
665 
638 
567 
524 
500 
459 
440 
285 
267 
261 
253 
248 
208 
196 
195 
194 
193 
181 
170 
167 
4.424 
4.082 
3.847 
3.808 
3.418 
3.120 
2.921 
2.659 
2.643 
2.536 
2.253 
2.082 
1.987 
1.824 
1.749 
1.132 
1.061 
1.037 
1.005 
0.985 
0.826 
0.779 
0.775 
0.771 
0.767 
0.719 
0.675 
0.663 
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33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
Cell Biology 
Behavioral Sciences 
Agriculture 
Health Care Sciences Services 
Life Sciences and Bio Medicine 
Chemistry 
Toxicology 
Reproductive Biology 
Public Environmental Occupational Health 
Science and Technology 
Biophysics 
Psychology 
Computer Science 
Allergy 
Nutrition Dietetics 
Rehabilitation 
Anatomy Morphology 
Fisheries 
Acoustics 
Environmental Science and Ecology 
Infectious Diseases 
Geriatrics Gerontology 
Pathology 
Medical Informatics 
Integrative Complementary Medicine 
Genetics Heredity 
Biotechnology 
Food Science and Technology 
Marine freshwater Biology 
146 
128 
125 
114 
112 
111 
111 
100 
94 
88 
87 
81 
65 
63 
60 
59 
57 
54 
51 
47 
47 
46 
44 
42 
40 
37 
34 
29 
29 
0.58 
0.508 
0.496 
0.453 
0.445 
0.441 
0.441 
0.397 
0.373 
0.34 
0.345 
0.321 
0.258 
0.25 
0.238 
0.234 
0.226 
0.214 
0.202 
0.186 
0.186 
0.182 
0.174 
0.166 
0.159 
0.147 
0.135 
0.115 
0.115 
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62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
Physics 
Rheumatology 
Medical Laboratory Technology 
Materials Science 
Microbiology 
Developmental Biology 
Legal Medicine 
Educational Research 
Audiology Speech Language Pathology 
Mathematical Computational Biology 
Automation Control Systems 
Spectroscopy 
Optics 
Entomology 
Instruments Instrumentation 
History Philosophy of Science 
Medical Ethics 
Social Sciences and other topics 
Mathematics 
Nuclear Science and Technology 
Plant Sciences 
Substance Abuse 
Operations Research Management Science 
Tropical Medicine 
Biomedical Social Sciences 
Microscopy 
Social Issues 
Virology 
Women Studies 
29 
27 
26 
24 
23 
21 
21 
18 
17 
17 
15 
15 
13 
12 
10 
9 
9 
9 
8 
8 
8 
8 
7 
7 
6 
6 
5 
5 
5 
0.115 
0.107 
0.103 
0.095 
0.091 
0.083 
0.083 
0.071 
0.067 
0.067 
0.059 
0.059 
0.051 
0.047 
0.039 
0.035 
0.035 
0.035 
0.031 
0.031 
0.031 
0.031 
0.027 
0.027 
0.023 
0.023 
0.019 
0.019 
0.019 
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91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
Biodiversity Conservation 
Business Economics 
Electrochemistry 
Crystallography 
Information and Library Science 
Polymer Science 
Energy Fuels 
Evolutionary Biology 
Government Law 
Mathematical Methods in Social Sciences 
4 
4 
4 
3 
3 
3 
2 
2 
2 
2 
0.015 
0.015 
0.015 
0.011 
0.011 
0.011 
0.007 
0.007 
0.007 
0.007 
Literature on Anesthesia is scattered among a number of subjects. For the 
study, only top 100 subjects have been selected.The data shows the highest 
percentage of documents i.e. 8816 items contributing 35.044% of the collected 
data falls under the subject "Anesthesiology". The second, third, fourth, and 
fifth is occupied by Surgery with 3637 items (14.457%), Neurosciences 
Neurology with 2233 items (8.876%), General Internal Medicine with 2185 
items (8.685%), and Pediatrics with 1621 items (6.444%) respectively. 
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DIAGRAM-4.8 
TOP 10 SUBJECT AREAS 
.<£?> 
%outof7S,157 
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The diagram 4.5 shows that the Anesthesiology is the main subject which 
covered most of Hterature on 'Anesthesia'. It also shows that after 
Anesthesiology, Surgery Neuroscience, General Internal Medicine, and 
Pediatrics are the main subject in the field of 'Anesthesia'. 
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The bibliometric laws were applied to the data in order to check their 
validity in the present scenario of multidisciplinary and interdisciplinary 
character of most of the researches. The following laws have been stated and 
thereby applied as below: 
5.1 BRADFORD'S LAW OF SCATTERING 
This law states that, "If scientific periodicals are arranged in order of 
decreasing productivity of articles on a given subject that may be divided 
into a nucleus of periodicals, more particularly devoted to the subject and 
several groups and zones, containing the same number of articles as the 
nucleus when the number of periodicals in the nucleus and succeeding 
zones", will be given as: 
l:n:n^ 
Where ' 1 ' is the number of periodicals in the nucleus and 'n' is a 
multiplier. By the help of table 4.3 (chapter-4, ranking of periodicals), 100 
periodicals were divided into three zones according to their frequency of 
occurrence. 
In the first zone 22 periodicals carried 9727 items, in second zone 176 
journals carried 7353 items and third zone consist of 1372 journals with 8077 
items. The first zone is the nucleus zone as it contains 22 periodicals, followed 
by 176 journals in the second zone and 1372 periodicals in the third zone. 
Number of permutations and combinations were tried to set data according to 
Bradford's law and it was found as such: 
1: n: n^  
22:176: 1372 
Here 176=22x8 =176 
83 I P a g e 
A^Ucation of(5^Mom6tric ^a>fy 
1372= 22 x8 X 8 =1408 (Approx.) 
Therefore, now the series is 
22: 22 X 8: 22 X 8 X 8 
On substituting, 4 = n, we get 
22: 22n: 22n' 
i.e. 1: n: n 
(Where 1 is the number of periodicals in the nucleus and n is the multiplier). 
Hence Bradford's law is proved scientifically. 
TABLE- 5.1 
Bradford's Law 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
No. of Journals Cumu. No. of 
Journals 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
No. of 
Papers 
2105 
1190 
1022 
648 
491 
439 
427 
380 
325 
297 
296 
261 
257 
Cumu. 
No. of 
Papers 
2105 
3295 
4317 
4965 
5456 
5895 
6322 
6702 
7027 
7324 
7620 
7881 
8138 
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14 
15 
16 
17 
18 
19 
20 
21 
22 
Total 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
22 
2 
3 
14 
15 
16 
17 
18 
19 
20 
21 
22 
Total 
23 
24 
25 
26 
27 
28 
29 
30 
32 
33 
34 
35 
36 
37 
38 
39 
42 
43 
44 
251 
208 
189 
187 
176 
168 
139 
138 
133 
9727 
132 
130 
127 
115 
108 
104 
98 
97 
192 
91 
87 
84 
78 
77 
74 
73 
216 
69 
66 
8389 
8597 
8786 
8973 
9149 
9317 
9456 
9594 
9727 
9859 
9989 
10116 
10231 
10339 
10443 
10541 
10638 
10830 
10921 
11008 
11092 
11170 
11247 
11321 
11394 
11610 
11679 
11745 
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42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
3 
1 
3 
1 
2 
3 
3 
1 
2 
3 
2 
2 
4 
1 
4 
2 
4 
1 
2 
1 
3 
5 
2 
2 
3 
2 
5 
5 
4 
47 
48 
51 
52 
54 
57 
60 
61 
63 
66 
68 
70 
74 
75 
79 
81 
85 
86 
88 
89 
92 
97 
99 
101 
104 
106 
111 
116 
120 
189 
62 
183 
60 
116 
171 
168 
53 
104 
153 
100 
98 
192 
47 
184 
90 
176 
43 
80 
39 
114 
185 
72 
70 
102 
66 
160 
155 
120 
11934 
11996 
12179 
12239 
12355 
12526 
12694 
12747 
12851 
13004 
13104 
13202 
13394 
13441 
13625 
13715 
13891 
13934 
14014 
14053 
14167 
14352 
14424 
14494 
14596 
14662 
14822 
14977 
15097 
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71 
72 
73 
74 
75 
76 
11 
78 
79 
Total 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
12 
10 
11 
7 
7 
8 
8 
10 
5 
176 
9 
11 
18 
7 
12 
13 
22 
21 
30 
39 
33 
38 
55 
61 
63 
91 
112 
165 
229 
132 
142 
153 
160 
167 
175 
183 
193 
198 
Total 
207 
218 
236 
243 
255 
268 
290 
311 
341 
380 
413 
451 
506 
567 
630 
721 
833 
998 
1227 
348 
280 
297 
182 
175 
192 
184 
220 
105 
7353 
189 
220 
342 
126 
204 
208 
330 
294 
390 
468 
363 
380 
495 
488 
441 
546 
560 
660 
687 
15445 
15725 
16022 
16204 
16379 
16571 
16755 
16975 
17080 
17269 
17489 
17831 
17957 
18161 
18369 
18699 
18993 
19383 
19851 
20214 
20594 
21089 
21577 
22018 
22564 
23124 
23784 
24471 
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99 
Total 
343 
1372 
1570 
Total 
686 
8077 
25157 
The number of journals in the nucleus can be obtained by plotting f(r) and log 
n semi logarithmic graph paper (a bibliograph), where f(r) is cumulative frequency 
and log 'n' is log of rank of journals as shown in graph. This graph is drawn with the 
help of data analyzed and outlined in table 5.1. 
The log value of 22 journals in the first zone is 1.3424, the log value of 176 
journals in the second zone is 2.2455 and the log value of 1372 journals in the third 
zone is 3.1373. 
Diagram-S.l 
Bradford's Bibliograph 
Y3 
Y2 
Yl 
A 
PI 
9727 
P3 
P2 / 
17080 
25,157 
XI X2 X3 
Taking log n on X- axis and number of items in each zone on Y-axis, a graph 
was plotted as shown. The bibliograph, thus obtained, is found to be somewhat 
similar to Bradford's Bibliograph. The graph begins as a rising curve API and 
continues as a straight line. The rising part of the graph represents the nucleus of 
high productive journals. The point Pi, Pj and P3 on bibliograph are the boundaries 
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of three equiproductive zones in almost the same number of articles as the nucleus 
(represented by OYI = Y1Y2 = Y2 Y3) are derived from an increasingly large 
number of journals (represented by OXI, X1X2 and X2X3). Thus, the Bradford's law 
is proved. 
It may be interesting to note that the number of journal titles given in the 
present study is approximately resembles that of given by S. C. Bradford as shown 
below: 
TABLE 5.2 
Zone 
1 
2 
3 
No. of Journals 
9 
59 
258 
No. of Papers 
429 
409 
404 
5.2 LOTKA'S INVERSE SQUARE LAW 
The Lotka's law states that, "the number of scientists who contribute 'n' 
paper will be 1/n^  of those who contributed only one paper". 
Lotka's law can be applied when there is a collaborative work. The scope of 
the study is not to identify the collaborative work. So, it is difficult to testify the 
validity of Lotka's law. 
5.3 ZIPF'S LAW OF WORD OCCURRENCE 
This law states that' "in a long textual matter if words are arranged their 
decreasing order of frequency, then the rank of any given word of the text will 
be inversely proportional to the frequency of occurrence of the word", i.e. 
ral/f 
(where 'r' is rank and 'f is frequency) 
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rf= c (where, c is constant) 
Taking log on both the sides 
Log (f) + log(r) =log c 
Or log (f) + log (r) =c 
(where, c is constant) 
To apply this law, the words (terms) are to be collected from the title of 
the articles and ranked according to their frequency of occurrence in decreasing 
order. It was complicated to identify the most frequent words in the study 
because the data collected was very huge. That's why this law is not easy to 
apply for the current study. 
90 I P a g f^  

Q^nJin^s &i &0nclus0n 
Bibliometric analysis is now becoming an important research tool for the 
understanding of science, scientists, scientific contributions and publications. 
Bibliometrics methods based on statistical analysis can be used for 
eliminating low quality literature and to select a small portion of significant, reliable 
and relevant high quality publication. The analysis can be done b observation, 
measurement and grouping. These are also applied for the management of science, 
analyzing the utility of journals and fields; and measuring the performance of 
scientists. 
This study is conducted on the data collected from SCI-Expanded (i.e. 2005, 
2006, 2007, 2008, 2009, 2010 and 201 l).The main objective of the study is to know 
the leading countries, contributors, and form of the documents, language and core 
journals etc on the subject of Anesthesia. 
This whole study was conducted by using bibliometric techniques. After the 
collection of data from SCI-Expanded, it was analyzed and results were shown in 
the form of tables and graphs. Lastly, Bibliometric laws were tested. 
The following are the major findings of the study: 
1. Author wise distribution shows that there are number of authors who 
contributed in the field of 'Anesthesia'. But for the present study, only 100 top 
authors have been selected. It has been concluded that top s I x authors in the field 
are: 
i. SesslerD.I. (71 papers) 
ii. Xue F.S. (48 papers) 
iii. Dexter F. (46 papers) 
iv. Gan T.J. (45 papers) 
V. Bein B. (44 papers) 
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vi. Kuczkowski K.M. (41 papers) etc. 
2. The analysis of Year wise distribution concludes that highest amount of 
documents were produced in the year 2010. The year produced 4514(17.943%) 
references on the subject 'Anesthesia'. The other productive years are 2009 and 
2008 accounting for 4459(17.725%), and 4008(15.932%) references respectively. 
3. From the study, it is found that the journal titled 'Anesthesia and Analgesia' 
is most productive, reporting <^ I o5" items i.e. 7.^57% of the total literature. This is 
followed by Anesthesiology with 1990 items i.e. ^.736% of the total and Pediatric 
Anesthesia withlo2Z items i.e. ^.062;.% of the total literature. 
4. The literature on the subject 'Anesthesia' was found to be published from 
different countries. USA is the leading country with 5224 (32.635%) production of 
the total. This is followed by Germany and the Japan with 1918 (7.568%) and 1601 
(6.487%) publications respectively. 
5. The language wise distribution shows that 93.859%) of literature in field 
'Anesthesia' published in English language where as rest of the literature published 
in other languages. This study may be helpful in the provision of translation 
services in the Information Centers. 
6. The study regarding Form wise distribution of references concluded that 
most of the literature on the subject was published in the form of articles, 81.186%) 
items published as articles and the rest are followed by proceedings paper, letter 
and reviews etc. 
7. Organization wise distribution shows, although, there are number of 
institutions which are engaged in the production of literature in the field of 
'Anesthesia'. But the prime motive of the study is to find out most productive 
institution. It is found that Harvard University is the most productive university 
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during the last seven years. This institution produced 420 (1.67%) papers in the 
field o f Anesthesia'. This is followed by University of Toronto with 348(1.383%) 
papers, University of California with 244(0.97%) and University of Penn with 
240(0.954%) and so on. 
8. Subject wise distribution shows that 8816(35.044%) literature belong to 
subject Anesthesiology. Further literature related to Anesthesia is distributed in 
Surgery with 3637(14.457%) and Neurosciences with 2233(8.876%) and so on. 
While applying Bibliometric laws on the collected data, it is found that only 
Bradford law is proved. 
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